~ 


©cie 220554 
QATLS. peg -~2 mag 


NUTRITI 
REV IE Ws... 


CONGRESS 
SERIAL RECORD 
DEC 5 = 1949 


Nutrition on the International Plane: The Nutrition Division of FAO , 
I. General Activities and Programs + 


II. Some Scientific Problems 
Intravenous Amino Acids and Cirrhosis 


Effects of Ascorbic Acid and Pteroylglutamic Acid on Tyrosine Metab- 
olism 329 


Resurvey of Nutrition in Newfoundland 

Concentrations of Amino Acids in Plasma and Urine of Normal Men. 334 
Pantothenic Acid, Pyridoxine, and Corneal Vascularization 
Nutritional Inadequacy of Hospital Diets 

Diet and Hormones in Treatment of Experimental Uremia 
Biologic Significance of Retinenes 

Direct Action of a Thiamine Antagonist on Metabolism 

Some Limitations of Technics for Dietary Study 

Factors Influencing Fluid Retention in Patients with Cirrhosis 
Bound Forms of Pantothenic Acid 

Nutrition and the Treatment of Ulcerative Colitis 


November 1949 





Vitamin E as an Oxidation-Reduction Catalyst 
_ Rutin and Ascorbie Acid 

Pyridoxal Phosphate 

Recent Nutrition Book 


Published Monthly by 


THE NUTRITION FOUNDATION, INC. 
CHRYSLER ING NEW YORK, N. Y. 


aut, 1949, Norarrion Founpation Inc., New Yorx, U.8. A. 





as 


es 


LL TE ES ET TT: a TT Te eT 


rn 


| 
| 
t 





PO RE SOE NE ED 


obs Sap 


meg 8 


<c- 


— 


eer. em 








a —p_ — 





Editor 


Freprick J. Stare, Pa.D., M.D., Professor of ‘Nutrition, Schools of Medicine and Public 
Health, Harvard University: Associate in Medicine, Peter Bent Brigham Hospital, 
Boston. Editorial Office, 695 —— Ave., Boston, Mass. 


Assistant Editor 


_— M. Kinsey, Harvard University, School of Public Health, 695 Huntington Ave., 
oston 


Associate Editors 


Hues R. Burr, M.D., Mayo Clinic, Rochester, Minn. 

WiiuiaM J. Darsy, M. D., Px.D., School of Medicine, Vanderbilt University, Nashville 

Cuaruzs S. Davipson, M. D. Thorndike Memorial Laboratory, Boston City Hospital 

WENDELL H. GRIFFITH, Pa D.; Department of Biochemistry and Nutrition, University of 
Texas Medical Branch, Galveston 

James M. Hunotey, M. D., Laboratory of Biochemistry and Nutrition, Experimental 
Biology and Medicine Institute, National Institutes of Health, Bethesda, land 

Rosert E. SHanx, M.D., School of ‘Medicine, Washington University, St. Louis 

—< H, Saaw, Pu, D., Schools of Dental Medicine and Public Health, Harvard University, 

oston 


Esmonp E. Sneuu, Px.D., Department of Biochemistry, University of Wisconsin, Madison 


Eimer H. Srorz, Pa. D., Department of Biochemistry, School of Medicine, University of 
Rochester, Rochester 


Editorial Committee 
REGINALD M. Atwater; M.D., American Public Health Assn. 
GrorcE R. Cowetiu, Pa.D., Yale University 
Conrap A. Et.vensem, Pu.D., University of Wisconsin 
J. Murray Luck, Px.D., Stanford University 
James 8. McLester, M.D., University of Alabama 
Henry: C. Sarrman, Px.D., Columbia University 
Hazeu Srreserine, Px.D., Bursa of Human Nutrition & Home Economics 
LeRoy Vorts, Px.D., National Research Council 
Russevt M. Wiper, M.D., University of Minnesota 
James R. Witson, M.D., American Medical Association ° 
Joun B. Youmans, M.D., University of Illinois 





cone tions should be sent to the Nutrition Foundation, Inc., Chrysler Building, New York, 
te $3.00 per year in the United States and Canada; $3.50 in 53308 countries. 


Note: wig may be quoted from NUTRITION REVIEWS orate rmission. If quotations 
are made, the editors ask only that credit be given to NUTR TION RE and that they be 
made in such a wa ay that the ori ciging! meaning of the review is is res NUTRICION, a Spanish 
edition of NUTRITION REVIEWS is published by La‘Prensa Medica Mexicana, Durango 145, ico, 
DF. ee should be sent to this‘address. Rate $3.00 (U.S. currency) ¢ or $15.00 (pesos mex- 
icanos 


f 


























VoL. 7 


NUTRITION REVIEWS 


NOVEMBER, 1949 


No. 11 


NUTRITION ON THE INTERNATIONAL PLANE: THE NUTRITION DIVISION OF 
FAO 


I. GENERAL ACTIVITIES AND PROGRAMS 


The Food and Agriculture Organization 
(FAO) came into being at Quebec, Canada, 
in 1945, the first international organization 
to be created since World War II. At that 
time forty-two countries signed its constitu- 
tion and membership now includes fifty-eight 
countries. These nations .bound themselves 
in the preamble to the constitution to col- 
lective action aimed at “raising levels of 
nutrition and standards of living of the peo- 
ples under their respective jurisdiction; se- 
curing improvements in the efficiency of the 
production and distribution of all food and 
agricultural products and bettering the 
condition of rural populations.” 

Among the specific functions of the 
Organization as described by the first article 
of the constitution the following are perhaps 
the most important: 

“The Organization shall collect, analyze, 
interpret and disseminate information re- 
lating to nutrition, food and agriculture; (it) 
shall promote and, where appropriate, 
recommend national and international action 
with respect to scientific, technological, social 
and economical research relating to nutri- 
tion, food and agriculture . . . ; improve edu- 
cation and administration (in this field) ... ; 
furnish such technical assistance as govern- 
ments may request.” 

Thus, it will be seen that nutrition 
occupies a central place in the Organization 
of FAO, a point which was further empha- 
sized by the fact that a nutritionist, Sir 
John Boyd Orr, was elected the first Di- 
rector-General and another, Professor Andre 
Mayer, the Chairman of the first Executive 
Committee. The Nutrition Division itself 
was fortunate to be given as Director, Dr. 
W. R. Aykroyd, a man qualified both by his 
contributions to science and by his experi- 
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ence in world problems of nutrition acquired 
successively as a member of the Health Sec- 
tion of the League of Nations and as Director 
of the Nutrition Research Laboratories, 
Coonoor, India. FAO, and in particular its 
Nutrition Division, are thus, truly “nutrition 
on an international plane” and its functions 
and work should be familiar to nutritionists 
throughout the world. 

The governing body of FAO consists of 
representatives of all member nations con- 
vening once a year in a Conference which is 
in a sense, a “World Food Parliament.” 
The Conference has met so far in Quebec, 
Canada (1945), in Copenhagen, Denmark 
(1946), in Geneva, Switzerland (1947), and 
in Washington, D. C. (1948). The next ses- 
sion of the Conference will be held in No- 
vember 1949, also in Washington, D. C. 

The Council of FAO (also known as the 
World Food Council) consisting of repre- 
sentatives of eighteen member nations 
carries on the work of the Conference be- 
tween its Annual Sessions and directs the 
policy of the International Emergency Food 
Committee (IEFC), a body entrusted with 
recommending distribution of scarce agri- 
cultural commodities which, together with 
FAO generally, helped to avert the hunger 
which threatened some regions of the world 
during the first few years following World 
War II. 

Aside from the Administrative and In- 
formation Services the Secretariat of FAO 
is divided into seven technical divisions: 
Agriculture, Distribution, Economics and 
Statistics, Fisheries, Forestry, Nutrition, 
and Rural Welfare. All these Divisions 
carry out three main types of activities: 
action in the frame of FAO as a whole, 
independent technical studies, and regional 
and national operations. 
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The first responsibility of the Nutrition 
Division is to ensure that modern concepts 
of nutrition underlie all the activities of 
FAO and are constantly brought to the 
attention of member governments. This 
responsibil'ty is discharged in a variety of 
ways, such as participation in internal 
working parties on production, distribution, 
and consumption, publications, or collabo- 
ration with other divisions on special studies. 

One of the foremost tasks of FAO is that 
of keeping the world food situation under 
review and preparing reports on this matter 
for the Annual Conference and the meetings 
of the Council. The Nutrition Division is 
intimately concerned with the preparation 
of these reports which must be based not 
only on statistics on food production and 
trade but also on all available data on the 
state of nutrition of populations. In par- 
ticular, ‘“Food Balance Sheets” established 
for each country, estimate on a per caput 
basis the supplies of various foods. This is 
in turn translated into the number of 
calories and the amounts of proteins, fats, 
and carbohydrates available per head. 
Because of the incompleteness of existing 
food composition tables as well as their lack 
of comparability, the Nutrition Division has 
undertaken the preparation of tables de- 
signed for international use along lines 
recommended by a committee of experts 
convened in February 1947. A preliminary 
set of tables covering calories, fats, and 
carbohydrates is already in use and will 
be extended later to include minerals and 
vitamins.* 

Statistical information of this kind gives 
an incomplete picture unless properly cor- 
related with data obtained from dietary 
surveys and mass assessments of nutritional 
status. To encourage governments to under- 
take diet surveys and assist them to use 
satisfactory and comparable methods, the 
Nutrition Division is at present preparing a 

*Some of the problems raised in the establish- 


ment of these tables are discussed in Section II 
of this article, see page 324. 
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memorandum on the methodology of diet 
surveys covering both technics and inter- 
pretations. The equally important subject 
of the assessment of nutritional status will 
be further developed in collaboration with 
the newly created Nutrition Section of the 
World Health Organization. 

Naturally, a proper evaluation of the re- 
sults of diet surveys and a correct inter- 
pretation of the findings of mass assessments 
of nutritional status can only be obtained if 
the caloric and nutrient requirements of 
human beings living under the diversified 
conditions found all over the world, are well 
defineu. This central problem of accurate 
assessment of caloric and nutrient require- 
ments on a global basis will be further dis- 
cussed in section II of this article. 

Supplementary feeding of vulnerable 
groups is essential wherever the nutritional 
status of a population is poor, and the Nu- 
trition Division of FAO is endeavoring to 
encourage such programs in those of its 
member countries which urgently require 
them. Furthermore, supplementary feeding 
is recognized as one of the best tools in 
nutrition education. A considerable amount 
of information on the various types of 
schemes now in operation has been collected, 
and a publication designed to assist govern- 
ments in developing programs of a practical 
and effective nature is being prepared. 

The Division has also worked in close 
cooperation with the United Nations Inter- 
national Children’s Emergency Fund 
(UNICEF) since its creation. In 1947 
UNICEF initiated supplementary feeding 
programs in a number of European coun- 
tries which suffered severely as a result of 
the war. These programs were designed to 
provide the neediest infants and children 
and pregnant and nursing women with food 
of high nutritive value. 

A committee on child nutrition convened 
jointly by FAO and WHO (Interim Com- 
mission) formulated a set of basic recom- 
mendations. The Nutrition Division has 
since served as Standing Advisor to 
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UNICEF and provided technical assistance 
in the development of these programs in the 
field. UNICEF activities have recently been 
extended to the Middle East and to the Far 
East and plans are now being made to 
initiate demonstrations in Latin America. 
It is hoped that in many countries they will 
lead to establishment of supplementary 
feeding programs on a permanent basis. 

Education in nutrition forms an integral 
and essential part of any long-range pro- 
gram designed to improve food habits. The 
Nutrition Division has therefore collected 
information on methods which have been 
used successfully in various countries and in 
various groups within given populations. 
While improvement in “‘nutrition education” 
cannot be entirely disassociated from the 
general questions of raising levels of edu- 
cation generally, it poses certain special 
problems, and certain special technics have 
been shown to be particularly effective. 

The Nutrition Division is planning to 
publish a series of reports which will permit 
member countries to benefit from past ex- 
periences gathered in other regions; in 
addition, various forms of teaching aids will 
be provided whenever possible; for instance, 
a film strip entitled “Rice and Health” 
has been prepared for use in the rice-eating 
countries of the Far East. 

“Higher education” in nutrition is also 
a subject to which much attention has been 
given. The Nutrition Division has en- 
deavored to gather information on training 
facilities for nutritionists in the various 
regions of the world, together with existing 
arrangements helping trained nutritionists 
to acquire broader experience in other coun- 
tries. The importance of nutrition edu- 
cation in medical training and public health 
work will make this point a common pre- 
occupation of FAO and WHO. 

Another part of the program of the Nutri- 
tion Division concerns food technology. 
Special attention has been given to methods 
of processing and preservation which make 
the best use, from a nutritional standpoint, 
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of available food resources, particularly in 
underdeveloped areas. For example, a pub- 
lished study discusses ways and means of 
improving rice and rice diets. An investi- 
gation has been undertaken on behalf of 
FAO, of suitable methods for routine ex- 
aminations of thiamine in rice, milled to 
different degrees. 

The Nutrition Division is encouraging 
better use of the supplies of skim milk which 
in many countries has been, until recently, 
mostly fed to animals or totally wasted. 
UNICEF’s supplementary feeding programs 
which are based on dry skim milk are help- 
ing to create a substantial demand for this 
valuable product. ; 

Regional activities account for a con- 
siderable portion of the Nutrition Division 
program. They reflect the pattern of work 
carried out at headquarters, i.e., activities 
integrated in the working of FAO as a whole 
and special nutrition projects. Among the 
first group of activities, the participation of 
the Division in the regional conferences on 
agricultural production and food consump- 
tion which precede and prepare the work of 
the Annual FAO Conference, may be 
mentioned. 

As far as nutrition projects are concerned, 
some have taken the form of meetings, 
followed by work in the field. For instance, 
in 1948 a committee of nutrition workers 
from East Asia was convened in Baguio, 
Philippines, and a nutrition conference con- 
cerned with nutrition problems in Latin 
America, was held in Montevideo, Uruguay. 
Both committees made recommendations 
designed to assist governments to initiate 
and develop, with the collaboration of 
FAO, specific measures intended to improve 
the nutrition situation in these countries. 

In the past few months, members of the 
Nutrition Division have traveled in the Far 
East and in Latin America, to help translate 
these recommendations into practice, in 
particular through the creation of national 
and regional nutrition organizations and 
institutes. FAO will, similarly, participate 
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in a conference to be held in the French 
Cameroon next fall on nutrition problems 
in Central Africa. 

Other field activities are being carried out 
in Europe and in the Middle East by staff 
members permanently stationed in these 
regions. The progress made in Greece in the 
development of national nutrition programs 
through the advice and assistance of a mem- 
ber of the Division attached to the Greek 
Ministry of Coordination is an excellent 
illustration of the effectiveness of such 
technical help. 

In the field, as well as at headquarters, 
there has been excellent cooperation be- 
tween the Nutrition Division and _ re- 
lated organizations. Cooperation between 
UNICEF and FAO has already been 
mentioned. There will likewise be close 
collaboration between FAO and the newly 
created Nutrition Section of WHO. 

While the Nutrition Division of FAO will 
bear the responsibility of ensuring that 
nutrition is taken everywhere into account 
in the production, distribution, and con- 
sumption of food, the Nutrition Section of 
WHO will be concerned primarily with the 
clinical aspect of nutrition and the piace of 
malnutrition in the etiology of other diseases. 
These two aspects cannot, of course, be en- 
tirely disassociated, and a joint FAO/WHO 
Nutrition Committee will ensure that the 
nutrition programs of the two organizations 
at headquarters, as well as in the field, are 
complementary and interlocked. 

It must be emphasized that the success of 
the programs of the Nutrition Division is 
dependent, not only on the work of the 
Division and of FAO generally, and on ade- 
quate financial support for this work, but also 
on the existence, everywhere, of strong 
national nutrition organizations and on the 
degree of cooperation with which nutrition- 
ists and scientists generally, will follow the 
development of these new ventures. The 
task of bettering the nutrition of the peoples 
of the world will entail solving a variety of 
problems, a great many of which, naturally, 


[November 


will be of a political, economic, and agricul- 
tural nature. It will also entail answering 
many physiologic and nutritional questions. 

FAO has no research facilities, and the 
Nutrition Division must depend entirely, 
for the basis of its work, on the results of 
“outside” research. Some of these questions, 
of special and urgent importance to the 
Nutrition Division will be discussed in sec- 
tion II which follows. 


II. SOME SCIENTIFIC PROBLEMS 


No discipline has succeeded as has nutri- 
tion in bridging natural and human sciences. 
When one reflects that a nutritionist should 
first of all be a biochemist and a physiologist; 
should know about the methods of food 
production as well as of food processing; 
should understand the broad lines of food 
distribution and hence be familiar with the 
most important social and economic issues 
of his day; should appreciate the problems 
associated with food acceptance, whether 
they be related to taste or to religious and 
other traditional practices; and finally, 
should understand the role of nutritional 
factors in the maintenance of health as well 
as in the etiology of diseases, one realizes 
the extent and the multiplicity of the 
problems which face him in the practice of 
his profession. When his field of operations 
includes the whole planet as is the case in 
international work, then to the habitual 
problems of the nutritionist are added those 
arising from differences in the physical 
environment, economic levels, dietary pat- 
terns, social customs, and health conditions 
which characterize each region. 

Some of these additional difficulties con- 
cern geographic, economic, social, and 
political factors. However, many are caused 
by gaps in our scientific knowledge which 
may handicap normal nutrition work but 
which are emphasized extraordinarily when 
one tries to apply results obtained within 
narrowly defined sets of circumstances to 
widely different situations. Some of the in- 
adequacies in our knowledge which are en- 
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countered almost continually in the work 
of the Nutrition Division of FAO will be 
described in this article. It is hoped that this 
presentation will prove to be not only a 
matter of interest to the readers of Nutrition 
Reviews but also perhaps an incentive for 
further research on some of the important 
points. 

In section I an outline was given of the 
program and activities of the Nutrition 
Division of FAO. It will be remembered 
that these activities fall, broadly speaking, 
into three classes: (1) evaluation of the 
present food and nutrition situation of the 
world; (2) definition of nutritional targets 
translated into foods which will meet them; 
and (3) recommendation of methods of ac- 
tion which will help countries to attain these 
targets. 

The procedure followed for evaluating the 
present nutrition situation comprises three 
steps: the establishment for each country 
of “Food Balance Sheets,” the critical ex- 
amination of the results of dietary surveys, 
and the collation of the data obtained by 
mass assessment of nutritional status. 
Among other uses, Food Balance Sheets give 
an estimate of the supply of each food 
available expressed per caput, as well as the 
number of calories and the amounts of 
protein, fat, and carbohydrate which they 
provide. The underlying assumptions are 
that the data received from governments 
on available food supplies are reasonably 
complete and accurate, and that they will 
be analyzed by methods which will give 
valid and comparable results. 

The task of developing tables of food 
composition designed for international use 
has revealed serious inadequacies in our 
knowledge. Some of these relate to the fact 
that various methods used to determine the 
quantities of constituents of foodstuffs give 
results that are not comparable. Our in- 
formation on some foods needs to be com- 
pleted by more analytical determinations 
using standardized methods. Many food- 
stuffs which may already have a significant 
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place in the diet of some peoples and the use 
of which should be encouraged need to be 
analyzed. Proper identification, description, 
and classification which are necessary con- 
comitants to composition data have been 
frequently neglected. 

In “as purchased”’ tables, certain waste or 
refuse factors are assumed to be generally 
applicable. Inaccuracies may result if the 
tables are applied in countries where these 
factors are of a different order. Sets of 
factors appropriate for each region have 
vet to be developed. 

Finally, little is known as yet about the 
digestibility of even important foods, and 
particularly when these are consumed as 
part of a mixed diet. Nor is there much in- 
formation available concerning the multiple 
interrelations of nutrients in various types 
of dietary patterns. The ‘‘synthetic’’ studies 
of the over-all effects of natural diets have 
been of late somewhat neglected in favor 
of the analytical approach to the functions 
of the individual components. 

It is necessary to know not only in what 
proportions the various foods are eaten by 
different segments of populations, but also 
the losses which may occur between the 
stages of production and consumption. 
The technics for carrying out surveys of the 
diets and food habits of different age and 
economic groups within a population require 
a greater degree of standardization than is 
found at present so that there could be more 
comparability of results. 

Even for dietary surveys of western 
ethnic groups such standardization is dif- 
ficult and comparability of results is seldom 
achieved. Furthermore, their execution in 
underdeveloped areas embodies many special 
difficulties and proper methods of approach 
involving the cooperation of ethnologists, 
sociologists, botanists, and nutritionists 
need to be developed. 

It may be pointed out that mass assess- 
ments of nutritional status present analogous 
difficulties in underdeveloped countries 
and that special attention must be 
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given to cooperation between ethnologists, 
sociologists, and psychologists on the one 
hand, and clinicians, nutritionists, and 
biochemists on the other. There is also ur- 
gent need for devising methods of appraising 
nutritional status which are feasible in 
underdeveloped regions and which can be 
carried out quickly by relatively non- 
specialized personnel and without elaborate 
laboratory determinations. 

Perhaps the central problem involved in 
the task of establishing the picture of the 
nutritional situation of the world at large, is 
the problem of correlating the information 
furnished by the Food Balance Sheets, the 
results of dietary surveys, and the findings 
of mass assessments of nutritional status. 
As yet, there have been very few studies 
conducted which considered carefully these 
three aspects simultaneously. Such studies 
necessitate considerable means, but their 
results would be enormously valuable and 
would provide a more solid basis for extra- 
polation than the uncoordinated  infor- 
mation, however extensive, we now possess. 

No rational program of nutrition and, con- 
sequently of food production and distri- 
bution can be evolved before a clear picture 
of the targets at which to aim, has been 
obtained. During the period immediately 
following World War II the food and nu- 
trition situation in many countries was so 
acute that the first preoccupation of FAO 
was to define emergency subsistence and 
temporary maintenance levels and help 
countries to attain them. The improvement 
in the food supply realized in the past 
two years now makes it reasonable for 
FAO to assist countries in basing their 
action programs on a sound knowledge of 
the physiclogic requirements for calories 
and nutrients of their populations, trans- 
lated into foods which will supply them and 
which can be produced or easily imported. 
The establishment of recommended allow- 
ances for calories and nutrients has proved 
to be a formidable task, even in a limited 
area such as the United States. On a world- 
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wide basis it is still more difficult. Never- 
theless the Nutrition Division has given this 
task an important place in its program. 

It has seemed reasonable to start with the 
question of caloric requirements alone, 
although it is clearly realized that such a 
separation can only be a working arrange- 
ment and that there is a need for correlation 
between the quantitative and qualitative 
aspects of physiologic allowances. It may be 
found useful to elaborate in some detail on 
this question, which provides a particularly 
striking illustration of the problems raised 
by international nutrition work. 

When the Nutrition Division reviewed the 
existing knowledge on energy requirements, 
it was found that while extensive studies 
have been conducted on healthy people of 
western ethnic groups living in a temperate 
climate and following the dietary habits of 
western civilization, very little positive data 
could be found concerning different races 
consuming various types of diets and living 
in extremely different environments. 

However, it was felt that enough in- 
formation was available to justify prepa- 
ration of a preliminary memorandum which 
would serve as a basis for the discussions, 
and perhaps for the recommendations, of 
an international committee of experts which 
convened in September 1949. This memoran- 
dum gave attention to the following points: 
(a) basal metabolic rate; (b) body size; (c) 
environmental conditions (climate and al- 
titude); (d) mode of living (occupation, 
work, and activity); (e) age distribution of 
populations; (f) type of diet consumed; (g) 
adjustment and adaptation. 

A critical examination of the data per- 
taining to each point seems to indicate the 
possibility of establishing a provisional 
method for determining the per caput 
energy requirements of a given population 
if data on anthropometric measurements, 
population statistics, climate and altitude, 
sociologic aspects such as types of work, 
rates of activity, and dietary habits are 
available. 
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Throughout this memorandum two im- 
portant ideas have been kept in mind: 
(a) the final adult size of children will be, 
to a large extent, determined by their nu- 
trition and they should be in no case penal- 
ized in the estimation of their caloric require- 
ments because their forbears have lived 
under conditions of unfavorable nutrition; 
(b) the adults themselves should not be 
penalized because of their previous levels 
of intake. Thus, for instance, a low body 
weight, a low basal metabolic rate, the lack 
of drive and initiative, the avoidance of 
physical and mental effort, and the tendency 
to excessive sleep often observed in tropical 
populations, may to a large extent be the 
result of undernourishment. Resistance to 
disease and, therefore, even the age distri- 
bution of populations may be influenced by 
caloric intake. 

If a practical method, even although 
tentative, for estimating physiologic re- 
quirements of calories is agreed upon by 
physiologists of international repute, it will 
represent a considerable step forward. 
FAO will then have at its disposal a tool 
which, however imperfect, will allow a 
rational comparison to be made for the 
first time between caloric requirements and 
the food supplies of various populations. 
It will also make it possible to define short- 
term and long-range calory targets for 
individual countries. 

However, it is worth noting that even for 
a subject of such importance as that of 
caloric requirements, a subject which must 
form the basis of any satisfactory system of 
food production and distribution, a great 
many of the fundamentals are still unknown. 
For example, while the first experiments on 
the influence of surrounding temperature on 
energy expenditure were conducted by 
Lavoisier and Seguin a hundred and seventy 
years ago, only fragmentary information is 
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available at the present time on the relation 
between climate and caloric requirements. 

Similar questions will arise when require- 
ments of nutrients are considered on a 
global scale. For instance, as yet very little 
is known about the relation of temperature 
to requirements of individual nutrients. 

From a review, even brief, of the type of 
scientific problems encountered in inter- 
national nutrition work, two conclusions can 
be drawn. 

First, there are still many important gaps 
remaining in our basic knowledge. Al- 
though progress in nutrition has been great 
in many directions and almost unequaled 
by that of any other science, some of the 
fundamental issues have received relatively 
little attention. In particular this is true of 
questions concerning the role of environ- 
mental factors in the physiology of nutri- 
tion. 

Secondly, as far as “‘applied’”’ research is 
concerned, there is imperative need for 
better definition of environmental factors 
and greater standardization of units, 
methods, and presentation of data. Only if 
this is achieved will the comparison of re- 
sults from different areas be valid and the 
extension of a given set of conclusions to 
different situations be possible. 

Collaboration among nutritionists and 
workers in allied fields everywhere is re- 
quired to fill these gaps and overcome these 
difficulties. Agreement on quantitative data 
on human requirements in different circum- 
stances is not only a valuable scientific 
achievement, it is the prerequisite to sound 
worldwide planning of food and agriculture 
programs—the aim of FAO. 

JEAN MAYER 
Margorie L. Scorr 
Nutrition Division, Food and Agri- 
culture Organization of the 
United Nations 
Washington, D.C. 
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INTRAVENOUS AMINO ACIDS AND CIRRHOSIS 


Some patients with cirrhosis of the liver 
have difficulty in maintaining an adequate 
consumption of a nutritious diet due to fre- 
quent digestive disturbances. Intravenous 
feeding would seem to offer a means of con- 
tinuing dietary therapy in the face of such 
difficulties. Infusions of glucose and vitamins 
are widely employed and readily tolerated 
by such patients. The use of protein hydroly- 
sates intravenously has been the subject of 
controversy (Nutrition Reviews 6, 247 
(1948)). Some investigators have reported 
that amino acids given in such circumstances 
are not readily deaminated and give rise to 
an unusual incidence of untoward reactions. 
Others, however, have been unable to con- 
firm these findings and have advocated and 
used such therapy with reported safety and 
benefit. 

R. D. Eckhardt, W. W. Faloon, and C. 8. 
Davidson (J. Clin. Invest. 28, 603 (1949)) 
studied 4 patients carefully in an effort to 
shed some light on this controversy. Each of 
these patients had active cirrhosis and gave a 
history of long-standing alcoholism with 
meager dietary intake; 3 were deeply jaun- 
diced and acutely ill at the time the study 
was begun. The patients were fed a purified 
diet practically devoid of protein. A 10 per 
cent solution of amino acids was given intra- 
venously in amounts of 500 to 1000 ml. daily 
for two to four weeks as the sole source of 
nitrogen and the principal source of lipo- 
tropic substances. This hydrolysate was 
especially prepared to contain no peptides, 
essentially no glutamic or aspartic acids, but 
all of the amino acids essential for man. Ob- 
servations were made on the clinical toler- 
ance and therapeutic value of the prepara- 
tion, as well as on the metabolism and 
excretion of the component amino acids. 

The amino acid mixture was well tolerated. 
Despite the acute illness of the patients and 
the fact that the infusions were made quite 
rapidly, untoward reactions consisted only 
of transient loss of appetite with occasional 


nausea and vomiting, but in no case was 
continuation of therapy made impossible. 
Peripheral edema occurred in one patient. 
A slight weight gain was observed in each 
patient. There was no effect on ascites when 
present. 

Positive nitrogen balance was achieved in 
each patient with amounts of the amino acid 
mixture which in no case exceeded 1000 ml. 
(100 g.) daily. Two patients were in positive 
nitrogen balance on 500 ml. per day. The 
serum concentration of alpha-amino and 
nonprotein nitrogen did not vary greatly 
during the study and was in the normal 
range. From 3 to 23 per cent of the alpha- 
am:.0 nitrogen administered was lost in the 
urine. The quantities of individual amino 
acids lost in the urine varied considerably 
from patient to patient. As a group the 
patients excreted fairly large percentages of 
threonine and histidine, a small percentage 
of arginine, and intermediate percentages of 
the others. This pattern of urinary amino 
acids was not greatly different from the pat- 
tern found in normal individuals. 

Improvement in liver function was ob- 
served in each patient as judged by a pro- 
gressive decline in serum bilirubin, degree of 
jaundice, and urine bile. The total serum 
proteins showed no remarkable change al- 
though the serum albumin declined some- 
what in 2 patients. Other evidences of 
improvement such as decreased liver and 
spleen size and subjective improvement were 
noted. One patient who was subjected to 
liver biopsy before and after therapy was 
reported as showing definite histologic im- 
provement. 

Considering these data collectively, it 
seems evident that these patients handled 
intravenous amino acids in an almost normal 
fashion and that they were benefited by the 
treatment. Generalization from a study of 
only 4 patients is dangerous but when con- 
sidered along with the reports of other 
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investigators there seems to be little doubt 
that intravenous amino acid therapy is a 
safe and valuable therapeutic adjunct in 
patients with cirrhosis who cannot consume, 
digest, or absorb an adequate quantity of 
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protein from the diet. It seems possible that 
the unfavorable results of earlier investiga- 
tors may have been due in part to the use of 
hydrolysates less refined than those now 
available. 


EFFECTS OF ASCORBIC ACID AND PTEROYLGLUTAMIC ACID ON TYROSINE 
METABOLISM 


The amino acid tyrosine appears to have 
several possible fates in metabolism; the 
pathway most pertinent for consideration 
in this review involves the usual oxidative 
deamination, followed by introduction of 
another hydroxyl group in the benzene ring, 
and finally splitting of the ring to produce 
eventually acetoacetic acid. The series of 
reactions may be summarized as follows: 
tyrosine — (p-hydroxyphenylpyruvic acid) 
= p-hydroxyphenyllactic acid ) — homo- 
gentisic acid (2,5 dihydroxyphenylpyruvic 
acid) — ring opening and acetoacetate 
formation. It may be recalled that ex- 
cretion of homogentisic acid is characteristic 
of the metabolic disease alkaptonuria. 

Another pathway of interest is the con- 
version of tyrosine to 3,4 dihydroxypheny!]- 
alanine which is a precursor of “melanin.” 

Ascorbic acid is in some way involved in 
the metabolism of tyrosine. Thus feeding of 
tyrosine to ascorbic acid deficient guinea 
pigs leads to abnormal excretion of homo- 
gentisic acid, p-hydroxyphenylp;ruviec acid, 
and the corresponding lactic acid derivative 
(Nutrition Reviews 5, 173 (1947)). Similar 
abnormal excretions have been observed in 
premature infants. Excessive excretion of 
“tyrosyl” (largely p-hydroxyphenylpyruvic 
acid) can be eliminated in both cases by 
administration of ascorbic acid. The de- 
ficiency of tyrosine oxidation would appear 
to occur at a stage involving opening of the 
benzene ring, at least the excreted “‘tyrosyl’’ 
compounds still contain the beuzene ring. 

Apparently oxidation can proceed as far 
as homogentisic acid and its oxidized form, 
benzoquinone-acetic acid, since the latter 


has also been reported to be elevated in 
scurvy (Nutrition Reviews 6, 209 (1948)). 
The oxidation of 3,4 dihydroxypheny]l- 
alanine by guinea pig kidney is also de- 
pendent on ascorbic acid, and in this 
tyrosine derivative the hydroxyl groups are 
in a different position on the benzene ring 
than in homogentisic acid (Jtid. 5, 293 
(1947)). 

There have been recent reports from 
Sealock’s laboratory bearing on the role of 
ascorbic acid in tyrosine oxidation. It had 
been found earlier that liver slices from 
ascorbic acid deficient guinea pigs showed a 
greatly decreased tyrosine oxidation which 
was corrected by addition of ascorbic acid 
in vitro. 

The new report of R. R. Sealock and 
R. L. Goodland (J. Biol. Chem. 178, 939 
(1949)) deals with tyrosine oxidation in 
liver homogenate preparations with a view 
toward localizing the enzyme system con- 
cerned with ascorbic acid function. The 
enzyme(s) involved appeared to be quite 
stable and occurred in the less easily sedi- 
mented components of the homogenate. 
Of greater interest was the fact that the 
enzyme system was inactivated by dialysis 
and either a boiled homogenate filtrate or 
a concentrated dialysate reactivated the 
system. Hence the work has progressed to 
the point of obtaining a heat-stable, dialyz- 
able coenzyme solution. 

After further concentration and _puri- 
fication of the coenzyme, it will of course be 
of great interest to learn whether the 
coenzyme contains ascorbic acid. If so, we 
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shall finally have arrived at a definitive 
coenzyme action of this vitamin. 

The metabolism of dihydroxyphenyl- 
alanine by guinea pig kidney was found less 
suitable as a test system for determining 
ascorbic acid function (R. E. Clegg and 
R. R. Sealock, J. Biol. Chem. 179, 1037 
(1949)). Although in kidney slices the 
metabolism of this amino acid appeared to 
be dependent on ascorbic acid, kidney 
homogenates, even from severely scorbutic 
animals, oxidized the amino acid as well 
as normal kidney tissue. No explanation 
could be offered for the apparent dis- 
crepancy. The work reported has however 
given some new insight into the metab- 
olism of dihydroxyphenylalanine. 

Of equal interest to the role of ascorbic 
acid in tyrosine oxidation is the connection of 
pteroylglutamic acid (PGA) with tyrosine 
oxidation. It has been reported that tyrosine 
increases the efficacy of some liver extracts 
in the treatment of pernicious anemia and 
that there are high levels of blood and 
urinary phenols in pernicious anemia, as 
well as a prolonged ‘“‘tyrosyl” test after 
feeding tyrosine (Nutrition Reviews 3, 186 
(1945)). The skin pigmentary changes often 
observed in pernicious anemia may be 
pertinent since tyrosine is the presumed 
precursor of melanin pigment. 

A more direct demonstration of the 
relation of PGA to tyrosine oxidation was 
evident in the preliminary reports of G. Rod- 
ney, M. E. Swendseid, and A. L. Swanson 
and of C. W. Woodruff and W. J. Darby 
(Nutrition Reviews 7, 49 (1949)). In the 
first report it was shown that liver tissue 
from folic acid deficient rats showed an 
increased ability to oxidize tyrosine when 
PGA was added (in vitro). The second study, 
conducted on the in vivo level, showed 
that either PGA or ascorbic acid decreased 
“tyrosyl” excretion in scorbutic guinea pigs. 

Both groups of workers have now pub- 
lished more complete and extended reports 
on this subject. G. Rodney, M. E. Swendseid, 
and A. L. Swanson (J. Biol. Chem. 179, 
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19 (1949)) have shown that liver tissue of 
rats made PGA deficient by either succiny]- 
sulfathiazole or 4-amino-PGA exhibits a 
decreased ability to oxidize tyrosine. The 
in vitro addition of PGA increased the rate 
of tyrosine oxidation when the sulfa drug 
was used to produce the PGA deficiency, 
but not when the PGA analogue was em- 
ployed. Pteroylheptaglutamate, liver ex- 
tract, or ascorbic acid had no in vitro effect. 
It was of interest however that adminis- 
tration of liver extract to animals previously 
treated with 4-amino-PGA restored the 
ability of the liver to oxidize tyrosine, hence 
some constituent of liver extract has an 
effect on tyrosine oxidation, even if an in- 
direct action. The authors conclude that 
PGA has a direct role in the oxidation of 
tyrosine. 

In the experiments of C. W. Woodruff, 
M. E. Cherrington, A. K. Stockell, and 
W. J. Darby (J. Biol. Chem. 178, 861 
(1949)) the in vivo technic was employed, and 
the failure of complete tyrosine oxidation 
was measured by determination of phenolic 
substances in the urine. The results were 
expressed as excreted tyrosine, calculated 
as percentage of the added intake of the 
previous two twenty-four hour periods. 
Four groups of guinea pigs were employed: 
the control group received an ascorbic acid 
deficient diet containing 5 per cent tyrosine; 
the second group received in addition 5 mg. 
of PGA daily subcutaneously; the third 
group 25 mg. of ascorbic acid by mouth; 
and the fourth group received both PGA and 
ascorbic acid. 

Over a twenty day study period, the 
average twenty-four hour excretions of 
hydroxyphenyl compounds for the four 
groups, respectively, were 37.3, 6.6, 5.2, 
and 4.6 per cent of the added dietary 
tyrosine. Thus the effect of either PGA or 
ascorbic acid was marked despite reported 
daily variability. Antipernicious anemia 
extract and pteroyldiglutamic had no such 
effect, while pteroyltriglutamic acid was 
as effective as PGA. Hence, in _ these 
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experiments, PGA and ascorbic acid were 
equally effective in preventing the deficient 
tyrosine oxidation in ascorbic acid de- 
ficiency. Analytical methods for the various 
substances excreted have not been well 
enough developed to determine whether 
PGA and ascorbic acid exert their action on 
tyrosine oxidation at different stages, or 
whether one of the vitamins exerts an action 
on the utilization of the other for a common 
metabolic step. 

From the clinical side, C. D. Govan and 
H. H. Gordon (Science 109, 332 (1949)) 
have administered PGA to 10 premature 
infants on a cow’s milk formula without 
added ascorbic acid in an attempt to reduce 
the excessive “‘tyrosyl’’ excretion. Four of 
the infants responded with a decreased 
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“tyrosyl” excretion, although 2 required 
intramuscular injection of the PGA for a 
response. PGA was ineffective in the re- 
maining 6 infants, but ascorbic acid ad- 
ministration caused a prompt decrease of 
“tyrosyl” excretion in 5 of these. 

Thus although the respective roles of 
ascorbic acid and PGA are not yet clear, 
both seem to be clearly involved in the 
metabolism of the 
tyrosine. 

Clinically, an extension of the type of 
work reported may lead to a better under- 
standing of the basic defect in pernicious 
anemia; biochemically, light may be shed on 
the metabolism of the benzene nucleus and 
on the metabolic role of two important 
vitamins. 


aromatic amino acid 


RESURVEY OF NUTRITION IN NEWFOUNDLAND 


A survey of nutrition in Newfoundland 
was conducted in August 1944, by nu- 
tritionists from Canada, the United States, 
and England (Nutrition Reviews 3, 251 
(1945)). The study established that the 
people of Newfoundland subsisted on a 
definitely lower level of intake than those 
in Canada and the United States. It re- 
vealed a high incidence of clinical signs 
attributed to chronic deficiency of vitamin 
A, riboflavin, and ascorbic acid and low 
values for these nutrients in the blood or 
urine. No pellagra and little peripheral 
neuritis was encountered. Signs of rickets 
were infrequently noted and no evidence of 
protein deficiency was observed. Values for 
hemoglobin and blood phosphatase were 
satisfactory. Records of average height 
conformed fairly closely with the standards 
of comparison chosen. The review of this 
report pointed out that the unsatisfactory 
general health of the population of New- 
foundland could not be attributed entirely 
to faulty dietary habits. 

Re-examination of a similar sample of 
individuals has now been made by W. R. 





Aykroyd and co-workers (Canad. Med. 
Assn. J. 60, 329 (1949)). Many of the 
participating workers were the same as the 
group which conducted the survey of 1944. 
The season of the year, the localities, and the 
number of persons examined were essentially 
the same as in 1944. Clinical examinations 
were made of 868 persons, most of whom 
were residents of the city of St. John’s 
and the remainder from settlements on the 
Eastern and Southern coasts. Two hundred 
and seventy-seven of the subjects were 
individuals who were previously studied in 
1944. In nearly half of the 868 cases, chemi- 
cal analyses of blood or urine were made for 
hemoglobin, vitamin A, carotene, thiamine, 
riboflavin, ascorbic acid, serum protein, and 
phosphatase. 

Much of this long report deals with the 
socioeconomic gains of the islanders during 
the four year interval between the two 
studies. As a result of its strategic position in 
transoceanic aviation, Newfoundland lost 
its position of isolation. Employment had 
increased, relief rolls had decreased to a 
vanishing level. Income from all sources 
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had shown a great increase. For example, the 
money value of the catch of fish in 1935 was 
estimated to be $140 per fisherman per 
year; in 1948 ithe occasional fisherman 
earned as much as $2000 annually. 
Export revenue from forests climbed from 
$17,000,000 in 1942 to $23,750,000 in 
1947. Comparable changes had occurred 
throughout the income structure of the 
island. The survey team noted that in 1948 
the stores were better stocked, the people 
better dressed, and homes were better 
tended than in 1944. 

This improved economic status unques- 
tionably influenced food supplies and diet. 
Supplies of evaporated milk increased by 
about 80 per cent between 1944 and 1948. 
Imports of fruit, fresh and canned, mostly 
citrus fruits and juices, almost doubled 
between the two survey dates. The esti- 
mates indicate a probable rise in quantities 
of several other important imported food- 
stuffs, such as eggs, fats and oils, and green 
leafy vegetables. The consumption of home- 
produced fresh and dried fish and meat and 
milk remained constant while the number of 
kitchen gardens was estimated to have 
decreased. 

Governmental and other agencies had 
inaugurated several measures to improve 
nutrition. These included an_ intensified 
educational campaign, free distribution to 
many schools of a dried, nonfat milk powder 
preparation, of free cod liver oil, and of free 
concentrated orange juice for expectant 
and nursing mothers and infants under 1 
year of age. In addition, after January 
1945, all margarine was fortified with 
vitamin A, and beginning with the fiscal 
year 1944-45, all imported white wheat 
flour was enriched with niacin, riboflavin, 
thiamine, and iron. In 1947, this latter 
enrichment was extended to include bone 
meal in an amount sufficient to provide not 
less than 500 mg. of calcium per pound of 
flour. 

In short, it is obvious that during the 
interval between the two surveys there had 
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been an increase in the available food supply, 
greatly improved economic status of the 
individual, increased employment, decreased 
isolation, considerable activity on the part 
of official and nonofficial agencies directed 
toward improving the nutrition, and, in 
addition, the fortification of margarine and 


enrichment of flour. It is apparent that these - 


are but some of the changes which occurred 
on an accelerated scale during wartime and 
shortly thereafter. No information is pro- 
vided on the importation and use of multi- 
vitamin preparations, of newer antibiotics, 
of alterations in medical-care programs, 
and so forth. 

During the four year interval between the 
two surveys the vital statistics for the island 
indicated an improvement in health. Be- 
cause of the multitude of intangibles bearing 
on changes of the magnitude indicated in 
this report, these changes cannot be inter- 
preted in terms of nutritional status alone. 
Further, the method of comparison adopted 
by the authors makes it impossible to 
evaluate the rate of changes, inasmuch as they 
compare individual years after 1944 with 
averages for a five year period preceding 
the earlier survey. Accordingly, decreasing 
trends which might have been apparent 
prior to the first survey are obliterated by 
such treatment. 

The clinical findings received considerable 
attention in this report, and 23 color photo- 
graphs from the earlier report are again 
reproduced to illustrate the type of finding 
which was recorded. The examinations in 
1948, as in 1944, were limited to the exposed 
surfaces, including the mouth. The authors 
state that they recognize that the lesions 
which they discuss are not necessarily 
pathognomonic of nutritional deficiency. 
These physical findings, nevertheless, con- 
stitute the chief basis of the study. 

Significant decreases in the incidence of 
many of these minor physical changes were 
recorded in 1948 in comparison with 1944. 
Of the 44 individual classifications of signs 
which were recorded in both 1944 and 1948 
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a significant decrease was noted in the latter 
survey in nineteen of the conditions, an 
increase in five, and no change in twenty. 
Among those signs which decreased in 
incidence between the two studies were 
listed dry, staring hair, mild follicular skin 
changes, suborbital pigmentation, thicken- 
ing of the conjunctiva, conjunctival in- 
jection, blepharitis, angular stomatitis and 
cheilosis, gingival recession, and various 
tongue changes. It will be readily recognized 
that some of these signs are not conclusively 
related in the human being to malnutrition, 
particularly is this true of staring hair, 
suborbital pigmentation, conjunctival thick- 
ening, and even gingival recession. Simul- 
taneously, there was noted an increased 
occurrence of perifolliculosis, of swollen, 
red gums, of active dental caries, and pro- 
nounced loss of teeth. It is noteworthy that 
no changes occurred in the prevalence of 
neurologic signs between the two surveys. 

In addition to these clinical observations, 
chemical estimations were made of hemo- 
globin and serum protein concentration and 
of serum vitamin A, ascorbic acid, and 
phosphatase. Thiamine and riboflavin de- 
terminations were made on a random 
specimen of urine and related to the creat- 
inine content of the urine. Particularly 
noteworthy are the comparisons of serum 
vitamin A and urinary riboflavin and 
thiamine in the two surveys. The mean 
vitamin A increased from 20.0 + 2.0 
micrograms per cent in 1944 to 45.0 + 2.0 
micrograms per cent in 1948. The mean 
urinary excretion of riboflavin increased from 
513.0 + 69.0 micrograms per gram of 
creatinine in 1944 to 631.0 + 51.0 micro- 
grams per gram of creatinine in 1948, 
while thiamine increased from 91.0 + 
9.0 micrograms per gram of creatinine to 
273.0 + 52.0 micrograms per gram of 
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creatinine in 1948. No other important 
chemical changes were observed. 

The chemical findings demonstrate that 
an increased vitamin content of foodstuffs 
throughout the population will result in an 
increase in body concentration of these same 
nutrients. The recorded improvement in 
lesions of the tongue and lips associated with 
the known dietary alterations and demon- 
strated chemical changes support the thesis 
that there existed a considerable amount of 
riboflavin and possibly niacin deficiency 
within the population prior to the 1944 
survey. Failure to observe a change in 
neurologic manifestations despite the more 
abundant thiamine intake and body stores 
make it apparent that the thiamine level 
previous to enrichment was sufficient to 
protect against neurologic disease and that 
the existing neurologic findings have their 
origin in some condition other than thiamine 
deficiency. 

While one may readily disagree with the 
implication that certain of the physical 
signs recorded in this study are necessarily 
related to nutritional status, as well as with 
any effort to claim that one or two of the 
measures enumerated were completely re- 
sponsible for all of the differences observed 
between the two surveys, it is apparent that 
these two studies demonstrate a funda- 
mental principle: Provision of basic foods of 
greater nutritional value will result in an 
increased nutritional level of a poorly 
nourished population. Further, they provide 
evidence that additional intakes of a factor 
will not be followed by a betterment of a 
population level which is not due to a 
deficiency of the factor. Thus, enrichment 
of flour with iron did not appreciably in- 
crease hemoglobin levels and additional 
thiamine did not eliminate existing neuro- 
logic findings. 
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CONCENTRATIONS OF AMINO ACIDS IN PLASMA AND URINE OF NORMAL MEN 


The effect of dietary protein of varying 
quantity and quality on the excretion of 
amino acids in urine and feces of normal 
men was described in a recent review (Nu- 
trition Reviews 7, 137 (1949)). When dietary 
protein was adequate, urinary excretion of 
amino acids was low. Determination of the 
concentration in deproteinized plasma and of 
the rate of urinary excretion of single amino 
acids demonstrated wide variation in renal 
clearance. Despite administration of diets 
varying widely in content of amino acids, the 
quantity excreted in the feces remained 
relatively constant. 

The findings of additional investigations 
relative to amino acid metabolism in man are 
described by J. B. Kirsner, A. L. Sheffner, 
and W. L. Palmer (J. Clin. Invest. 28, 716 
(1949)). Two young men in good health 
were used as subjects. The diets provided 
were calculated to be adequate and uniform 
in content of calories. The protein content 
of the diet was varied. Each dietary regimen 
was studied through two consecutive six 
day periods. Three days were permitted for 
adjustment to a given diet before metabolic 
studies were begun. 

The amino acid content of the food con- 
sumed, of plasma, and of urine was de- 
termined by microbiologic procedures. As- 
savs were made of amino acids in whole 
plasma and in tungstic acid filtrates of 
plasma after acid hydrolysis. This permitted 
determination of total amino acid as well 
as amino acid unassociated with proteins. 
Analyses of plasma were applied to fasting 
blood samples taken at the end of each six 
day period. Concentrations of amino acids in 
urine were determined on samples taken from 
the total collection of urine during the six 
day diet period. Amino acids for which 
assays were done included leucine, isoleu- 
cine, arginine, histidine, valine, threonine, 
methionine, and lysine. 

With the exception of methionine there 


Was no direct correlation between the 


quantity of amino acid ingested and the 
concentration in whole plasma. Addition of 
pL-methionine to a diet already adequate 
in this amino acid was associated with a 
slight, although not proportionate, rise in 
the total methionine of plasma. Concentra- 
tions of free methionine and of free lysine in 
plasma increased slightly with the addition 
of the former to the diet. Concentrations of 
the other amino acids did not vary with this 
addition. There was no direct parallelism 
between the content of free amino acids in 
plasma and the level of dietary intake. It 
was found that significant quantities of each 
of the amino acids, except methionine, were 
present in tungstic acid filtrates of plasma 
in bound form but not associated with 
protein. Concentration of bound nonpre- 
cipitable amino acids varied in random 
fashion when compared with levels of 
dietary intake. 

There was direct correlation between the 
urinary excretion and the dietary content of 
histidine and threonine. Urinary excretion 
of other amino acids did not parallel the 
varying intakes. With addition of 1.0 g. 
of pt-methionine daily to a diet which con- 
tained adequate quantities of methionine, 
there was an increase in the amount of this 
amino acid excreted. However, the increase 
represented only 0.6 per cent of the added 
methionine. There was no correlation be- 
tween quantities of amino acids in the urine 
and the urinary volume or the output of urea 
nitrogen. 

An attempt was made to determine the 
effect of marked reduction of amino acid 
intake on concentration of these substances 
in plasma and urine. In this experiment 
peptone treated with 30 per cent hydrogen 
peroxide was used as a source of protein. 
By this treatment methionine in the diet 
was reduced to 7 per cent of the previous 
level of intake. pi-Tryptophan, L-tyrosine, 
and t-cystine, each in quantities of 1.25 
g. daily, were added to the diet to compen- 
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sate for destruction of these amino acids by 
peroxide treatment. No other supplements 
were provided. 

Concentrations of each of the eight amino 
acids for which assays were done remained 
unchanged in whole plasma. However, there 
was a marked decrease in levels of free 
methionine in plasma and a significant re- 
duction in concentrations of free lysine, 
histidine, leucine, isoleucine, valine, and 
threonine. Arginine, the only amino acid 
present in this diet in quantities comparable 
to previous periods, was unchanged in 
quantity of its free form present in plasma. 

When 1.0 g. daily of pit-methionine was 
added to the diet, there were no significant 
changes in concentrations of the eight amino 
acids in whole plasma or in the free form. 
Although the dietary level of intake of 
methionine had been reduced during the 
peptone diet to 7 per cent of the previous 
average intake, there was a reduction of 
only 27 per cent in the urinary output of 
methionine. Similarly, excretion of histidine 
decreased 24 per cent, although the amount 
of this amino acid was lower by 84 per cent 
in the diet. There was an actual increase in 
the urinary excretion of lysine, leucine, 
isoleucine, valine, and threonine, although 


PANTOTHENIC ACID, PYRIDOXINE, 


Vascularization of the cornea may occur 
when any one of a number of dietary es- 
sentials is lacking. A deficiency of one of the 
essential amino acids, or even simple pro- 
tein deficiency, is known to produce vascular- 
ization of the cornea in rats (Nutrition 
Reviews 6, 244 (1948)). Among the vitamins 
only deficiencies of riboflavin (Jbid. 4, 
43 (1946)) and vitamin A (S. B. Wolbach 
and P. R. Howe, J. Exp. Med. 42, 753 
(1925); Nutrition Reviews 1, 387 (1943); 
3, 170 (1945); L. L. Bowles et al. (J. Nu- 
trition 32, 19 (1946)) have been shown to 
produce this abnormality in rats. 

It has now been reported that a de- 
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intakes of these had been reduced markedly. 
Arginine was also excreted in larger quanti- 
ties, although it was contained in the diet 
in amounts similar to those of earlier diet 
periods. With the diet inadequate in protein 
there was increased urea nitrogen in the 
urine and negative nitrogen balance. 

The observations of Kirsner, Sheffner, and 
Palmer on human subjects correspond with 
certain findings of similar investigations 
using experimental animals. It has been 
reported that the increase of free methionine 
in the blood of dogs fed this amino acid was 
associated with an apparently significant 
rise in the concentration of free lysine in 
plasma (S. W. Hier, J. Biol. Chem. 171, 
813 (1947)). The significance of this ob- 
servation remains unexplained and further 
investigation of the metabolic interrelation- 
ship between these two amino acids would 
seem to be warranted. 

Increased excretion of amino acids in 
urine of animals fed protein of poor biologic 
value (Nutrition Reviews T, 44 (1949)) was 
also demonstrated in human beings fed the 
diet containing peroxide-treated peptone. 
There may be in this observation an im- 


portant new approach to appraisal of 
protein nutrition in man. 

AND CORNEAL VASCULARIZATION 
ficiency of pantothenic acid and of 


pyridoxine will produce corneal vasculariza- 
tion (L. L. Bowles, W. K. Hall, V. P. 
Sydenstricker, and C. W. Hock, J. Nu- 
trition 37, 9 (1949)). Rats were maintained 
on a purified diet which did not differ in 
any obvious respect from that commonly 
used in other laboratories. Vitamins A and 
D were supplied as cod liver oil and the 
“B vitamins” as pure compounds. Thirteen 
of 27 rats made deficient in pantothenic 
acid developed definite corneal vasculariza- 
tion in an average of sixty-eight days. 
Many of the rats died however before 
sufficient time had elapsed for the corneal 
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changes to occur. Corneal opacities and 
ulcerations were also seen to occur. 

The corneal capillaries were numerous 
and large with prominent anastamoses as 
contrasted with the finer network of vessels 
seen in riboflavin deficiency. The vascular 
changes were similar, however, to those 
seen by these investigators in early vitamin 
A deficiency and in deficiencies of isoleucine 
and valine. 

Some of the animals were treated with 
pantothenic acid. Within a few days the 
cornea became clear and the vessels grad- 
ually became free of blood. None of the 
control rats with adequate pantothenic acid 
showed significant corneal changes. 

Six rats from one litter placed on the 
pyridoxine deficient diet at 22 days of age 
showed no ocular changes at the time of 
death. A similar difficulty had been en- 
countered in the pantothenic acid studies 
with rats 22 days of age. Also 6 rats from one 
litter aged 65 days did not develop a satis- 
factory pyridoxine deficiency and showed no 
eye changes. However, 11 of 23 rats placed 
on the pyridoxine deficient diet when 45 
to 57 days of age developed corneal vascu- 
larization in an average of 80 days. The 
corneal capillaries were of a heavy branched 
type and were associated with slight corneal 
cloudiness. The corneal changes were not as 
extensive as with pantothenic acid or ribofla- 
vin deficiencies, and the rats usually died 
soon after the corneal changes appeared. 
Ulceration was not observed. Two animals 
treated with pyridoxine responded in a 
manner similar to the pantothenic acid 
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deficient rats. None of 11 control rats 
showed these corneal changes. 

Other investigators who have studied 
pyridoxine and pantothenic acid deficiencies 
in rats have not reported these corneal 
changes. The reason for this discrepancy is 
not clear. It may be related in part to the 
age of animals used, to longer periods of 
observation, or perhaps to the careful 
biomicroscopic examinations practiced by 
Bowles et al. 

The corneal changes were first observed, 
particularly with pyridoxine deficiency, close 
to the time when the animals began to die 
from the vitamin deficiency. Food intakes 
were not reported but it seems likely that 
food, and by the same token, protein con- 
sumption were low during this period. Since 
simple protein deficiency has been shown to 
produce corneal vascularization, this factor 
must be considered. Jt might also be noted 
that the diet did not include added amounts 
of such factors as folic acid, vitamin By, and 
niacin which are used by some investigators 
and which may be beneficial to the rat under 
certain circumstances. It seems fairly cer- 
tain, however, that these factors were not 
involved in this instance since the animals 
responded so promptly to treatment with 
the vitamin which had been omitted from 
the basal ration. 

Irrespectively of whether this report may 
be confirmed by other investigators, it 
appears that the cornea is a tissue which, 
like most other tissues in the body, is 
sensitive to a lack of many different nutri- 
ents. In the rat at least corneal vascu- 
larization cannot be regarded as a certain 
sign of any specific deficiency. 


NUTRITIONAL INADEQUACY OF HOSPITAL DIETS 


It is often assumed that hospital dietaries 
are so planned that they will furnish ade- 
quate intakes of at least the recognized 
nutritive essentials. An assessment of several 





hospital diets by G. Hunter, J. Kastelic, 
and M. Ball (Canad. ./. Res. (Section E) 26, 
347, 367 (1948)) demonstrates the fallacy 
of such an assumption. 
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These workers made laboratory analyses 
of twelve hospital diets. The sampling was 
made by a trained dietitian who secured at 
each meal from the dietary kitchen a repre- 
sentative tray for each of the twelve diets. 
Depending upon the constancy of the diet, 
the collection periods varied from one to 
five days in length. Accordingly, each diet 
appraised in the study was represented by 
from three to fifteen trays. Aliquots of 
blended, composite samples were assayed 
for thiamine, riboflavin, niacin, vitamin A 
plus carotene, ascorbic acid, protein (Kjel- 
dahl), calcium, iron, and phosphorus. The 
chemical methods employed were standard 
technics which require no particular com- 
ment. Ascorbic acid was determined by ti- 
tration with 2 ,6-dichlorophenolindophenol. 

The results, well tabulated in graphic 
form, pointed to remarkable defects in 
certain of the diets. For example, the seven 
progressive Sippy diets studied were criti- 
cally low in ascorbie acid and _ niacin. 
The ascorbic acid content of these diets 
ranged from 1.0 to 11.0 mg. per day—a finding 
which may bear on the low plasma levels of 
patients with peptic ulcer as reported by 
V. M. Crescenzo and D. Cayer (Gastro- 
enterology 8, 754 (1947)). These same diets 
supplied from 1.0 to 3.5 mg. of niacin daily. 
It is not to be denied that this is a low intake 
of niacin. On the other hand, this reviewer 
can hardly agree with the statement made 
by the authors that the Sippy diet “appears 
well designed to produce. . .pellagra.” 

The Sippy diet contains large amounts of 
milk and thereby serves as a rich source of 
tryptophan. Since tryptophan is converted 
into niacin, it would appear probable that 
the effective niacin value of the diet would 
be higher than indicated by direct analysis 
for nicotinic acid. Further, the Sippy diet is 
a regimen which is employed for a some- 
what limited period of time, usually about 
three weeks, following which the patient is 
graduated to a more varied and abundant 
diet. 
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It is most unlikely that pellagra would be 
precipitated by even a niacin-free diet within 
a three week period. In fact this position is 
supported by the study of D. Cayer and 
S. Cody (Gastroenterology 9, 54 (1947)) in 
which neither clinical nor chemical evidence 
of niacin deficiency was found among a group 
of patients with peptic ulcer. These points 
are made, not in an effort to detract from 
this excellent study, but instead to empha- 
size that adequacy of a diet must be de- 
termined by a consideration of factors in 
addition to data obtained upon analyses for 
a given nutrient. It is very important in 
evaluating therapeutic diets for their ade- 
quacy to consider the period of time during 
which a patient may be subjected to such 
a regimen. 

Clear and full fluid diets were noteworthy 
by the small amount of protein which they 
contained, as well as their low thiamine con- 
tent. The low fat diet, representative of a 
type used in treatment of steatorrheas, 
supplied but 1400 calories, 6.7 mg. of iron, 
and 21.0 mg. of ascorbic acid. The soft 
diets provided only 0.20 mg. of thiamine for 
a calculated 1600 calories. These examples 
illustrate several of the defects noted in the 
therapeutic dietaries. 

Perhaps less excusable from the stand- 
point of dietary planning is the quality of 
the “full house diet” or regular diet which 
serves as the fare of all patients not under 
unusual restrictions. It would be reasonable 
to expect that this type of diet would meet 
the “goals toward which to aim in the plan- 
ning of practical dietaries’’ as set up in the 
recommended allowances of the Food and 
Nutrition Board. The samples analyzed in 
the present study, however, fell short of this 
expected level in their content of ascorbic 
acid, thiamine, riboflavin, and niacin. A 
perusal of the menus provided in the report 
convinces one that the full house diet could 
have been altered by better menu-planning 
so that it met these standards. During the 
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five day period no green leafy vegetables 
appeared on any menus, no fresh fruits or 
juices were included, the quantities of lean 
meat were not abundant, and the daily 
supply of milk ranged from 240 to 428 g. 
This study clearly points to two important 
problems of concern to physicians and die- 
titians: (1) Does the usual diet (full house 
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diet) come up to the abundant nutritional 
level which is widely held to be desired? (2) 
Are some of our special dietaries, to which 
patients are restricted for an unusually long 
period of time, adequate maintenance for 
the patient? Both of these questions deserve 
the considered attention of physicians and 
dietitians. 


DIET AND HORMONES IN TREATMENT OF EXPERIMENTAL UREMIA 


Present day procedures for the treatment 
of uremia frequently utilize limitation of 
dietary intake of protein and potassium. 
Clinical advantages of this type of regimen 
supplemented with transfusions and anti- 
biotics have been described (J. G. G. Borst, 
Lancet I, 824 (1948)). 

In attempts to appraise the effectiveness 
of various factors on experimental uremia in 
animals, G. Masson, A. C. Corcoran, and 
I. H. Page (J. Lab. Clin. Med. 34, 925 
(1949)) have investigated the effects of 
carbohydrate, fat, and protein of the diet 
on the survival period of male albino rats 
made uremic by surgical removal of both 
kidneys. In addition, hormones were ad- 
ministered to nephrectomized rats under 
controlled conditions of diet and fluid intake. 

The animals were prepared by a two-stage 
operation, the second kidney being removed 
at an interval of one week after the first. 
Immediately after the second operation each 
animal was provided with one of a number 
of forms of experimental treatment. From 
9 to 20 animals were included in each treat- 
ment group. Diets were isocaloric and were 
made up almost entirely of one of the energy 
sources, carbohydrate, fat, or protein. Vita- 
min and salt supplements were not pro- 
vided. Food in measured quantity and 
apparently adequate in calories was ad- 
ministered twice daily by stomach tube. 
One group of animals was maintained in a 
fasting state. Other groups of rats were 
given either desoxycorticosterone acetate 
(DCA) or testosterone in 10 mg. daily doses 


subcutaneously in addition to one or the 
other of the diets. 

Results of the varied forms of therapy 
were appraised by determination of con- 
centrations of blood urea nitrogen thirty 
and forty-eight hours after the second 
nephrectomy and by length of the period of 
survival. 

Accumulation of urea nitrogen in blood 
was greatest and the mean survival time 
shortest in animals fed only protein or kept 
fasting. In contrast rats given the carbo- 
hydrate diet survived nearly twice as long 
as those given protein. In addition, the 
degree of azotemia was significantly less. 
Rats fed only fat survived for a somewhat 
shorter period and had a higher mean con- 
centration of blood urea nitrogen than those 
fed carbohydrate. 

Administration of DCA and testosterone 
singly or in combination was without 
demonstrable effect on the survival time or 
azotemia of rats maintained on protein or 
fat diets. In rats fed carbohydrate, how- 
ever, there was an apparent effect of these 
hormones. The effect was most pronounced 
in groups of animals given both DCA and 
testosterone. Rats given the carbohydrate 
diet alone had a mean survival time of 
ninety-three hours and mean blood urea 
nitrogen of 112 mg. per cent at thirty hours 
and 134 mg. per cent at forty-eight hours 
after the second nephrectomy. The survival 
time was prolonged to one hundred and 
sixteen hours in rats injected with DCA and 
testosterone and fed carbohydrate. In this 
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latter group of animals the mean blood urea 
nitrogen was only 60 mg. per cent at thirty 
hours and 90 mg. per cent at forty-eight 
hours. 

These investigations were extended to a 
second series of rats in which turpentine 
abscesses had been induced. This was done 
to test the effects of carbohydrate feeding 
and steroid hormones under conditions of 
increased breakdown of body protein. Con- 
ditions in this experiment were identical in 
all respects with the earlier experiments 
except that an injection of 0.5 ml. of tur- 
pentine was administered in the prepectoral 
region following the two-stage nephrectomy. 
Rats with these abscesses were observed to 
be cold and apathetic and to develop buccal 
hemorrhages. No significant beneficial effect 
on uremia could be ascribed to provision of 
a high carbohydrate diet, DCA, testosterone, 
or insulin in these animals. 

The statement has frequently been made 
in the medical literature that feeding of 
excess protein or caloric restriction is ill 
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advised in uremia. The observations of 
Masson, Corcoran, and Page would seem 
to add substance to this view. Moreover, 
their data would indicate that feeding of 
carbohydrate is protective and probably 
influences the course of uremia by decreasing 
the rate of breakdown of body protein. 

Other authors have provided evidence 
indicating beneficial effects of DCA (C. 
Dosne, Am. J. Physiol. 134, 71 (1941)) and 
of testosterone (H. Selye, Canad. Med. 
Assn. J. 42, 189 (1940)) in experimental 
uremia. It is of interest that the present 
report indicates that the two hormones are 
most effective when administered together 
to animals fe! only carbohvdrate. 

It cannot claimed that anuria ex- 
perimentally p: duced in rats is wholly 
analogous to u™ mia accompanying renal 
lesions in man. However, extension of 
investigations of this type may make im- 
portant contributions to the understanding 
of the mechanism of uremia and the meta- 
bolic defects which accompany it. 


BIOLOGIC SIGNIFICANCE OF RETINENES 


The retinenes are vitamin A aldehydes 
which have been shown to occur in the 
eyes of fish and mammals after exposure of 
the retinas to light (Nutrition Reviews 4, 
267 (1946); 6, 63 (1948)). Retinenes differ 
according to the source, retinene; (R;) being 
associated with the vitamin A, of sea fish 
and of mammals and retinene. (R.) with the 
vitamin A» of fresh water fish. A relatively 
simple method of preparation of R,; from 
A; has been described by 8S. Ball, T. W. 
Goodwin, and R. A. Morton (Biochem. J. 
42, 516 (1948)). The primary alcoholic group 
of A; is converted into the aldehydic group 
of R; by allowing the vitamin to stand in 
contact with manganese dioxide. They 


isolated the R, in the form of orange-red 
crystals which melted at 61 to 62°C. and 
which gave a yellow solution with the 





characteristic absorption spectrum in oil or 
in a fat solvent. 

A possible role of the retinenes in the 
mechanism which permits vision in dim 
light has been suggested by Wald who 
believes that they are formed from the 
retinal pigments, rhodopsin and porphyrop- 
sin, visual purple and visual violet, re- 
spectively (G. Wald, Vitamins and Hor- 
mones 1, 195 (1943); Nutrition Reviews 4, 67 
(1946); 5, 17, 307 (1947)). A more general 
role in the metabolism of vitamin A would 
be indicated if it were shown that Rj, for 
instance, is an intermediate in the biologic 
conversion of carotenes into A,;. This 
reaction is usually thought of as a cleavage 
of the carbon chain of carotene and the 
formation of the terminal alcoholic group of 
vitamin A by addition of water. Oxidative 
cleavage would yield the aldehydic com- 
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pound, retinene, the reduction of which 
would give A. Evidence for such an in vivo 
reduction of R; into A; has been provided 
by J. Glover, T. W. Goodwin, and R. A. 
Morton (Biochem. J. 48, 109 (1948)). 

In the experiments of Glover et al. A:- 
free preparations of R,, made from A,, were 
administered to A-deficient rats and the 
tissues were then examined for R; and Aj. 
Small amounts of unchanged R; were found 
in the contents of the stomach and of the 
small intestine of animals studied four to 
twenty-five hours after feeding 1 to 8 mg. of 
R,. These same contents contained no A;. On 
the other hand, both the intestinal wall and 
the liver showed the presence of esterified 
A;, but no trace of absorbed unchanged R, 
was found. In rats in which accurately 
measured quantities of R; were fed by stom- 
ach tube, the total recovery of Ri, and of 
newly-formed A; amounted to 70 to 90 per 
cent. The analyses indicated that absorption 
of Ri, its reduction to A;, and esterifica- 
tion of the latter occurred more rapidly 
than the transport of the esterified vita- 
min away from the intestinal tissue. Fur- 
thermore, R; appeared to be more rapidly 
absorbed fromthe lumen of the intestine 
than an equivalent of Aj. 

A similar reduction of R; to A, with 
esterification of the A,, was noted in sub- 
cutaneous tissue and in the peritoneum 
after parenteral injection of a solution of R:. 
The reductive reaction was much slower in 
subcutaneous tissue, as was also the trans- 
port of the esterified vitamin away from 
the site of injection. R; and A; were found 
in this tissue as long as twenty-one and 
forty-nine days, respectively, after the 
injection of 3.5 mg. of R;. No trace of this 
compound was found in the liver but, in 
each instance, extra A; appeared in hepatic 
tissue after administration of R. 

The presence of esterified A,, but not of 
R;, in the intestinal wall following oral 
administration of R, suggests that this 
tissue contains both a reducing and an 
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esterifying enzyme. The isolation of a soluble 
protein from the retina of the frog capable of 
reducing retinene to vitamin A has been 
reported by A. F. Bliss (Federation Pro- 
ceedings 6, 77 (1947)). The same or a similar 
enzyme apparently occurs in intestinal, 
peritoneal, and subcutaneous _ tissues. 
Whether the reduction of R; to A; also 
takes place in the liver is uncertain. 

These studies take on special significance 
in view of the accumulating evidence that 
dietary provitamin A, carotene, is trans- 
formed into A in the intestinal wall during 
the process of absorption (Nutrition Reviews 
6, 92 (1948); 7, 169 (1949)). The demon- 
stration that intestinal mucosa can also 
reduce retinene suggests strongly that caro- 
tene may undergo oxidative rather than 
hydrolytic fission into retinene, with sub- 
sequent reduction of the aldehyde to the 
alcohol. 

The failure of Glover et al. to find any 
trace of retinene in intestinal mucosa shows 
that the enzymatic system is of such a 
character that detectable amounts of the 
absorbed aldehyde are not allowed to ac- 
cumulate. This is in marked contrast to the 
esterified form of the alcohol which appears 
to represent the storage form of the vitamin 
(E. LeB. Gray and J. D. Cawley, J. Nutri- 
tion 23, 301 (1942)). Retinene, however, does 
occur in recognizable amounts in the retina 
after exposure to light. It is of interest to 
recall, in this connection, the hypothesis 
advanced by R. A. Morton (Nature 153, 69 
(1944)) that bleached visual purple may be 
formed from a_ photosensitive riboflavin 
complex that is reduced back to visual 
purple by a coupled reaction in which 
vitamin A is simultaneously oxidized to the 
aldehyde, retinene. 

The idea that rhodopsin, or visual purple, 
may not be a protein complex with either 
vitamin A or retinene as the prosthetic 
group is based on the pronounced differ- 
ences in the absorption spectrums of these 
compounds. Although neither free nor 
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phosphorylated riboflavin has a spectrum 
similar to that of rhodopsin, red inter- 
mediates of reduced riboflavin are known 
and a red compound, presumably a flavin- 
pyridine-nucleotide, that is produced when 
yellow enzyme is reduced in the presence of 
an excess of triphospho-pyridine-nucleotide 
is considered by Morton to be the ‘‘closest 
physiologically plausible analogue” to visual 
purple which is so far known. Needless to 
say, the suggestion that riboflavin may 
participate in the reactions in which retinene 
is formed, does not detract from the estab- 
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lished concept of the indispensability of 
vitamin A for vision in dim light. 

The availability of the retinenes, the 
demonstration of the in vivo conversion of 
R; into Aj, and the implication that R; may 
be an intermediate in the conversion of 
carotene into A, are factors that are certain 
to focus increased attention on the aldehyde 
of vitamin A. The exact function of A 
within the cell is still unknown. Whether its 
principal role involves a reversible conver- 
sion to retinene in an oxidation-reduction 
system remains to be determined. 


DIRECT ACTION OF A THIAMINE ANTAGONIST ON METABOLISM 


Pyrithiamine was among the earliest 
described vitamin antagonists (Nutrition 
Reviews 2, 59 (1944)). More recently 2-n- 
butyl thiamine (/bid. 4, 110 (1946)) and 
oxythiamine (M. Soodak and L. R. Cere- 
cedo, J. Am. Chem. Soc. 66, 1988 (1944)) 
have been recognized as thiamine antag- 
onists. Oxythiamine has also been shown 
to have a direct inhibitory action on carp 
thiaminase (Soodak and Cerecedo, Federa- 
tion Proceedings 6, 298 (1947)). A. N. Wilson 
and §S. A. Harris (Abstracts, Am. Chem. Soc., 
114th Meeting, 18C (1948)) have synthe- 
sized “neopyrithiamine,” and the activity 
of this compound in contrast to oxythiamine 
has been studied by A. J. Eusebi and L. 
R. Cerecedo (Science 110, 162 (1949)). 

In the last mentioned study, mice were 
placed on an otherwise adequate thiamine 
deficient diet at weaning and maintained by 
subcutaneous injection of 1 microgram of 
thiamine daily. Some of these animals were 
kept as controls; two other groups of 9 mice 
each received in addition oxythiamine or 
neopyrithiamine in a fiftyfold excess over 
the thiamine. An immediate decrease in food 
intake and a rapid decline in body weight 
were noted in the mice which received 
the thiamine antagonists. Neopyrithiamine 
caused a more pronounced effect than 


oxythiamine. In the mice treated with neo- 
pyrithiamine symptoms of polyneuritis, in- 
cluding paralysis of the hind legs, developed 
in five to seven days. Survival time ranged 
from seven to eight days with neopyrithia- 
mine, thirteen to twenty-one days with 
oxythiamine, while the control group was 
killed two weeks after the corresponding ex- 
perimental animals without evidencing even 
loss of weight. Thus it appears that neo- 
pyrithiamine is the most potent inhibitor 
of thiamine yet recorded. 

The latter investigation is more or less 
typical in demonstrating the antivitamin 
action of a structural analogue. In many 
cases the study is conducted with micro- 
organisms, and it is difficult to tell whether 
the effect of the antagonist is primarily on 
the biosynthesis of the vitamin by the 
organism or more directly on the function 
of the vitamin. Examples of interference by 
the antagonist on the metabolic function of 
the already synthesized vitamin are in fact 
rare. For this reason the work of C. E. 
Frohman and H. G. Day (J. Biol. Chem. 
180, 93 (1949)) is of special interest since it 
demonstrates a displacement of thiamine by 
oxythiamine in the metabolism of the rat. 
This displacement was shown in two ways: 
(a) oxythiamine caused an excess of pyruvate 
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in the blood us measured by the blood 
pyruvate-lactate ratio, and (b) a marked 
increase of thiamine excretion occurred 
following administration of the antagonist. 

Studies of the pyruvate-lactate ratio were 
made with normal adult rats on a stock 
ration. Oxythiamine and thiamine were 
administered in physiologic saline intra- 
peritoneally. The animals were killed by 
decapitation either one or four hours after 
administration and the blood collected for 
analysis of lactic and pyruvic acids. The 
analytical data were substituted in the 
formulas developed by E. Stotz and O. A. 
Bessey (J. Biol. Chem. 148, 625 (1942)) 
which distinguish normal pyruvate fluctua- 
tions from true pyruvate excesses due to 
thiamine deficiency. A total of 64 rats were 
used in the data summarized. 

When the animals were killed one hour 
after administration of 150 micrograms of 
oxythiamine, the normal pyruvate-lactate 
relation was obtained, but four hours after 
injectiomthere was a great excess of pyruvate 
and lactate. The pyruvate excess was com- 
parable to that found by Stotz and Bessey 
(loc. cit.) in thiamine deficiency in pigeons. 
Injection of 150 micrograms of oxythiamine 
plus 75 micrograms of thiamine resulted in a 
significant but much smaller pyruvate 
excess, While 150 micrograms of each failed 
to change the formal pyruvate-lactate rela- 
tion. Thiamine alone or a higher ratio of 
thiamine to oxythiamine than above did not 
alter the normal pyruvate level.: 

These data appear to prove that oxy- 
thiamine interferes directly with the func- 
tion of thiamine in pyruvate metabolism. 
Since the active (coenzyme) form of thi- 
amine is thiamine diphosphate, it could be 
postulated either that the coenzyme is dis- 
placed from its protein carrier by oxythi- 
amine or that a physiologically inert 
‘“oxythiamine-diphosphate”’ is formed. 

A displacement of thiamine by the 
analogue was also evidenced by a marked 
urinary excretion of thiamine after ad- 
ministration of oxythiamine. In these ex- 
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periments 6 litter mate rats were divided 
into two groups; all animals were placed on 
a thiamine-free diet but received 24 micro- 
grams of thiamine per day orally. This level 
of thiamine caused a fairly steady daily 
excretion of about 12 micrograms of thi- 
amine. During a fifty-eight day period each 
group received two single injections of 50 
micrograms of oxythiamine, at a time when 
the other group which served as a control 
received a saline injection. In each case the 
oxythiamine raised the thiamine excretion 
from 12 micrograms daily to about 30 
micrograms or higher during the first or 
second day following oxythiamine injection. 
The base level of excretion returned in about 
one week. 

The investigators point out that oxy- 
thiamine does not interfere in the thiochrome 
method for thiamine estimation in urine, 
and further that oxythiamine is probably 
not itself converted to thiamine. The latter 
was indicated by the fact that oxythiamine 
actually caused signs of thiamine deficiency. 
These consisted of nervousness, hyper- 
sensitivity to external stimuli, incoordina- 
tion, and a peculiar skin sensitivity and 
itching. It is of interest that the 50 micro- 
grams of oxythiamine cause the extra excre- 
tion of about the same quantity of thiamine, 
and that this amount may represent a out 
one eighth of the total body thiamine. 

The experiments of Frohman and Day 
are unique among vitamin analogue studies 
in demonstrating a direct displacement of 
the active vitamin from its normal function. 
Oxythiamine is obviously very active as an 
antagonist and similar studies with less 
potent inhibitors may not succeed in 
demonstrating direct metabolic interference. 
Nevertheless, extensions of this type of 
study to other vitamins may be very useful 
in metabolic studies, not only in con- 
veniently creating an already known meta- 
bolic abnormality, but even in studies 
designed to first determine the metabolic 
function of a vitamin. Vitamin analogues 
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as potent as oxythiamine might also be 
expected to have an inhibitory effect on 
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metabolic functions of thiamine in in vitra 
experiments. 


SOME LIMITATIONS OF TECHNICS FOR DIETARY STUDY 


A recent review (Nutrition Reviews 7, 151 
(1949)) discussed the excellent study by 
E. R. Bransby, C. G. Daubney, and J. King 
(Brit. J. Nutrition 2, 89 (1948)) in which a 
comparison was made between four methods 
of dietary study; namely, weighing, ques- 
tioning, homely measures, and chemical 
analysis. This study was based on diets of 
49 boys, 10 to 15 years of age, in the National 
Children’s Home. The results indicated 
disturbingly great differences between cal- 
culated values for nutrients in individual 
diets as compared with values found on 
analysis. On the other hand, average values 
arrived at by the several technics tended to 
be of the same order of magnitude. 

Inasmuch as the above mentioned in- 
vestigations were of an_ institutionalized 
group, one might argue that the conclusions 
would not be applicable to persons living at 
home. Accordingly, these same investigators 
(Brit. J. Nutrition 2, 232 (1948)) have com- 
pleted a similar study of three day diets of 
33 adults living at home in Cambridge, 
Reading, London, and Surrey. In the present 
inquiry, the subjects were selected because of 
their scientific training and ability to carry 
through the investigations. Records were 
made of the weight of food consumed during 
a three day interval. Duplicate diets were 
collected for chemical analysis. Cooperating 
individuals were reimbursed for the cost of 
food and with ration coupons for those items 
requiring them. The three day diets were 
analyzed for moisture, ash, calcium, iron, 
nitrogen, fat, sugar, and starch by methods 
used in the earlier repor’. Calculated values 
were derived from recent authoritative food 
tables. 

A comparison of the average daily nutrient 
values of these diets as estimated by calcula- 
tion from food tables and by chemical 





analysis revealed a gratifying degree of 
agreement for calories, fat, carbohydrate, 
and calcium. In fact, agreement was better 
here than in the earlier study on institu- 
tional diets. On the other hand, figures for 
protein and iron varied significantly between 
the two types of appraisal. By analysis the 
intake of protein averaged 10 per cent lower 
than estimated by calculation, while the 
consumption of iron was 38 per cent higher 
than indicated from the calculations. Again, 
it may be concluded that, with the exception 
of iron and possibly protein, sufficiently good 
agreement was obtained for practical pur- 
poses to render valid average values ob- 
tained by application of food table calcula- 
tions to weighed diets. | 

On the other. hand, an examination of the 
distribution of differences between the values 
for individual dietaries found by calculation 
and analysis demonstrates that the differ- 
ences for individual diets may be so large as 
to throw serious doubt on the validity of 
such calculations for the assessment of a 
single diet. For example, even for calories 
where the agreement between the two 
methods was best, six of the thirty-three 
diets exhibited differences as great as 10 per 
cent. For calcium, differences of greater than 
10 per cent between the two methods oc- 
curred in twenty-three of the thirty-three 
diets. For iron, differences of this magnitude 
occurred in thirty-two of the thirty-three 
diets, and the difference was 40 per cent or 
more in seventeen of the thirty-three diets. 
It seems apparent, therefore, that dietary 
calculations are not sufficiently reliable to 
assess the adequacy of an individual diet 
or to provide dependable information con- 
cerning the frequency of distributions of 
intakes of nutrients below or above any 


predetermined figure. These conclusions 
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have great significance for proper evaluation 
and interpretation of dietary surveys. 

Data concerned with the nutritive value 
of diets as computed from food tables versus 
that derived from laboratory analysis are 
also presented by G. Hunter, J. Kastelic, 
and M. Ball (Canad. J. Res. (Section E) 26, 
367 (1948)). This investigation was con- 
cerned with a group of nutrients somewhat 
different from those in the studies just 
described and was made as part of an 
assessment of hospital diets (Nuwdrition 
Reviews 7, 336 (1949)). Samples of twelve 
hospital diets were collected for periods of 
one to five days and analyzed for vitamin 
A plus carotene, ascorbic acid, thiamine, 
riboflavin, niacin, calcium, phosphorus, iron, 
and protein. Computations of the nutrient 
contents of these same diets were made by 
use of food tables. 

It is apparent that considerable judgment 
was exercised in the application of food table 
values, for the authors point out that they 
“endeavored to choose the basic value for 
the computing of each constituent of each 
food item as that most likely to apply to our 
conditions. As far as possible allowance was 
made for cooking, seasonal variation in food 
composition, and like factors.’’ Parentheti- 
cally, it may be noted that such weighting 
of factors which affect composition is not 
practical in wide-scale nutrition surveys. 

A comparison of the estimates of nutrient 
contents derived by application of these two 
technics to twelve hospital diets gives a 
general impression of fair agreement. In the 
majority of cases, the computed values 
would permit an evaluation of the diet in 
terms of adequacy. In certain instances, 
however, this generalization does not hold 
true. For example, one diet was found by 
analysis to contain 2.0 mg. of ascorbic acid 
despite a computed value of 120.0 mg. 
Another diet was found to contain 0.20 mg. 
of thiamine despite a computed value of 
0.95 mg. In the other direction, one analysis 
revealed 1.70 mg. of riboflavin in a diet 
which was calculated to contain 0.35 mg. 
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Again, one is impressed with the fact that 
even under the most favorable conditions 
for the use of food tables the assessment of 
individual diet by calculation is not a 
constantly reliable procedure. 

The relative value of information obtained 
from one or another technic short of actual 
chemical analysis may vary with the condi- 
tions under which the method is applied. 
A demonstration of this is the report by 
H. 8. Collins (Brit. J. Nutrition 2, 282 (1949); 
Nutrition Reviews 7, 242 (1949)) which 
evaluates the reliability of the twenty-four 
hour dietary history derived from single 
personal interviews in a study of more than 
10,000 individuals during a period of acute 
food shortage in Vienna in 1946. Following 
the liberation of Vienna in April 1945, there 
developed a period of acute food shortage 
which was associated with the appearance 
of starvation, famine edema, and other 
evidences of the exhaustion of food supplies. 
The harvest of 1945, an increase in imports, 
and better organization of distribution 
permitted liberalization of rationing and 
consequent improvement in the nutritional 
level of the population. Subsequently, in 
April of 1946 it was necessary to lower the 
“target level” of calories for the normal 
consumer (housewives, unemployed adults, 
aged) to 1200 calories per day and for the 
average consumer (a weighted average 
taking into account the total composition of 
the population) to 1460 calories per day. 

Through September 1946, these same 
target levels were maintained and weekly 
distribution checks of rations by the British 
Allied Control demonstrated that food 
actually distributed from June through 
September of 1946 supplied 1183 calories 
per head per day for the normal consumer 
and 1440 calories per head per day for the 
average consumer. On the other hand, 
twenty-four hour dietary histories taken 
during this same season resulted in esti- 
mates of caloric consumption for the normal 
consumer of 1179 calories per day and for 
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the average consumer of 1268 calories per 
day. 

Studies of the nutritional health of the 
people in Vienna, as well as vital statistics 
data, demonstrated none of the nutritional 
disintegration which would be expected in 
a population subsisting on the caloric intake 
indicated by the dietary survey. This and 
other evidence led Collins to estimate that 
the level of food consumption during the 
time of the survey would actually correspond 
to about 1800 calories per head per day 
instead of the intake level of some 1200 
calories as indicated by survey data. 

This experience “emphasizes that when 
there are critical shortages of food it may 
be extremely difficult, if not impossible, by 
means of a simple dietary history to deter- 
mine what people eat.” It is to be noted 
that the underestimate of consumption here 
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revealed is in contrast to the overestimate 
of consumption by a more nearly normal 
population (Nutrition Reviews 7, 151 (1949)) 
in which a similar technic was applied. 

A most important conclusion can be 
reached from these few considerations. 
Planning studies of the dietary intakes of 
any population group is complex and in- 
volves knowledge of many important factors 
in addition to the mere chemical composition 
of foods. Many of the limitations imposed 
upon dietary studies by these factors have 
now been determined. For an individual or 
group to undertake additional investigations 
of the diets of populations without familiariz- 
ing themselves with the background of 
knowledge which we now possess will result 
in needless waste of effort and funds and 
will continue to introduce erroneous con- 
clusions into the literature of nutrition. 


FACTORS INFLUENCING FLUID RETENTION IN PATIENTS WITH CIRRHOSIS 


Ascites and dependent edema are frequent 
and troublesome complications in patients 
with cirrhosis of the liver. Therapy has 
improved considerably in recent years but 
many patients are still refractory to treat- 
ment. A substantial advance in our methods 
of treatment might be possible if the precise 
mechanisms operating in producing these 
complications could be defined. Two recent 
reports are of interest in this connection. 

Considerable attention has been given 
to the importance of the reduced serum 
albumin concentration which is found so 
frequently in patients with cirrhosis. W. W. 
Faloon and co-workers (J. Clin. Invest. 28, 
583 (1949)) have studied this subject by 
administering large doses of human serum 
albumin intravenously over long periods of 
time. They selected 29 patients who had 
marked hepatic cirrhosis with ascites, edema, 
and hypoalbuminemia. Most of these were 
refractory to other forms of therapy and had 
required frequent paracenteses. 

All patients were maintained on a nutri- 





tious diet but no other therapy except the 
albumin was used during the period of study. 
Salt-poor human serum albumin was given 
intravenously as a 12.5 per cent solution in 
2.5 or 5.0 per cent dextrose in amounts 
intended to raise the serum albumin to 
between 3 and 4 g. per 100 ml. From 50 to 
100 g. daily over a five to ten day period 
were usually neeessary for this purpose. If 
marked improvement in ascites did not 
occur during the first ten days, maintenance 
injections of 75 g. once, 50 g. twice, or 25 g. 
three times weekly were usually given over a 
period of three weeks to eight months. 
Albumin therapy had to be stopped in 9 
of the 29 patients because of untoward 
reactions, lack of cooperation, or untimely 
demise. The remaining 20 were considered 
suitable for analysis. Of these, 4 showed an 
immediate diuresis with loss of ascites and 
edema, 5 had a slow response in from eight 
days to three months, while 2 patients 
responded only after six and eight months of 
therapy, respectively. Nine patients were 
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classed as failures although 3 of these later 
responded to serum elbumin plus a low 
sodium diet. 

The 4 patients who showed immediate 
improvement had not required paracentesis 
before albumin therapy but had massive 
edema. Diuresis might have occurred even- 
tually in these patients from the nutritious 
diet alone. Nevertheless albumin adminis- 
tration did seem to induce an immediate, 
rapid diuresis. It is of considerable interest 
to note that the weight loss began in each 
of these patients before any sustained 
change was detected in the serum albumin 
level. With the 7 patients who showed a slow 
response it was somewhat difficult to decide 
whether their response was actually due to 
the albumin therapy or to the long con- 
tinued nutritious diet, or even perhaps 
spontaneous, since no control series was 
available. 

The permanence of the benefit in these 
patients varied considerably. Seven patients 
were still free of ascites five to eighteen 
months after albumin therapy had been 
discontinued. Another patient was free of 
ascites for eleven months but had a recur- 
rence of peripheral edema. Two patients 
died of hemorrhage from esophageal varices. 
Two patients, including one who later died of 
hemorrhage, showed recurrence of ascites 
six weeks after therapy was stopped. In 
general those patients whose cirrhosis was 
less well developed responded best, while 
those with far advanced changes, as judged 
by the frequency with which paracenteses 
had been necessary, obtained the least 
benefit. 

Untoward effects probably attributable 
to the albumin were seen in 10 of the 29 
patients. Three patients had fatal hemor- 
rhage from esophageal varices. One patient 
developed hemorrhage from a duodenal 
ulcer but recovered; another had a fatal nose 
bleed. Two patients developed pulmonary 
edema, one of which was fatal; 2 developed 
pleural effusion; one patient had a fatal 
pyrogenic reaction. The action of albumin 
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in increasing plasma volume may have been 
the precipitating factor in several of these 
complications. 

In all of the patients studied there was a 
direct relation between the blood serum 
albumin content and the protein content of 
the ascitic and edema fluid. As serum 
albumin was administered the protein con- 
tent of the edema and ascitic fluid rose 
regardless of whether the patient eventually 
showed a good result from the therapy. In 
some cases the protein lost in the ascites 
exceeded the amount which had been given 
intravenously as albumin. 

Several liver function tests were performed 
periodically but the results were extremely 
variable and no consistent picture could be 
shown. 

The authors interpret their findings with 
considerable caution and with full recogni- 
tion of the many factors involved. Their 
conclusion that concentrated salt-poor serum 
albumin showed no marked beneficial action 
in their patients was probably influenced in 
part by the high incidence of untoward 
reactions and the difficulty in separating the 
effect of the albumin and dietary therapy. 
Other investigators have also found that 
this therapy has limited value in cirrhosis 
patients (C. A. Janeway and co-workers, 
J. Clin. Invest. 23, 465 (1944); G. W. Thorn, 
S. H. Armstrong, and V. D. Davenport, 
Ibid. 25, 304 (1946); A. J. Patek and co- 
workers, Ibid. 27, 135 (1948)) although 
other investigators have recorded more 
favorable results (H. G. Kunkel et al., Zbid. 
27, 305 (1948); J. Post and J. V. Rose, Ibid. 
28, 804 (1949)). 

The fact that ascites can continue to 
accumulate despite maintenance of serum 
albumin at near normal levels suggests that 
factors other than reduced serum oncotic 
pressure are active in causing retention of 
fluid in these patients. Indeed it would seem 
to strengthen the possibility that lowered 
serum albumin is predominantly a result 
rather than a cause of the altered fluid 
balance mechanism. 
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The second study was concerned with 
the effect of serum albumin, low sodium 
diet, and mercurial diuretics on sodium 


excretion in cirrhosis patients (W. W. 
Faloon, R. D. Eckhardt, A. M. Cooper, and 
C. 8S. Davidson, J. Clin. Invest. 28, 5965 
(1949)). Eleven patients with ascites and 
edema were used in the study; all except one 
received a low sodium diet which was 
calculated to provide 100 g. of protein in 
3000 calories and 0.5 g. of sodium daily. 
Drinking water was allowed ad libitum. 
Body weight changes were used as a measure 
of fluid balance and salt intakes and outputs 
were determined. The subjects were main- 
tained in a metabolic ward under strict 
control. 

Six patients, after suitable periods on the 
low sodium regimen, were used to study 
the effect of varying the salt intake both 
orally and intravenously, while the serum 
albumin was maintained at a normal con- 
centration. Four patients were studied to 
determine the effect of albumin administra- 
tion on the excretion of sodium. Two patients 
on the low sodium diet who had uncorrected 
hypoalbuminemia were given mercurial 
diuretics and sodium excretion was deter- 
mined. The ability of one patient to excrete 
sodium during the time of recovery from a 
tendency to form ascites was tested. 

The results show clearly the inability of 
these patients to excrete sodium in a normal 
manner. This held true whether the sodium 
was given orally or intravenously. In- 
creased excretion of sodium, leading oc- 
casionally to negative sodium balance, oc- 
curred in three circumstances: (a) during a 
spontaneous remission, (b) following ad- 
ministration of salt-poor serum albumin, and 
(c) following mercurial diuretics. The degree 
of effectiveness of these factors varied from 
patient to patient. In some the effect was 
sufficient to induce massive diuresis, sodium 
excretion, and disappearance of edema and 
ascites. In others the effect was small, 
transitory, or incomplete. 

The salt-poor diet itself seemed to have a 
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favorable effect even in patients with long 
established edema and ascites. Restriction 
of sodium generally led to a decreased rate of 
ascites formation, while increasing the 
sodium intake increased ascites. This was 
true even when the serum albumin was 
maintained at a near normal concentration. 

While their results show clearly the defect 
in sodium excretion and confirm the findings 
of E. B. Farnsworth and J. S. Krakusin 
(J. Lab. Clin. Med. 33, 1545 (1948)), they 
do not indicate a satisfactory explanation 
of this failure. Whether fluid is retained 
because sodium excreted or 
whether sodium is retained to help maintain 
the isotonicity of the retained fluid cannot 
be stated. The authors believe that sodium 
excretion is primarily at fault and suggest 
that this effect may be mediated by an anti- 
diuretic action of the sex or adrenal hor- 
mones. 


cannot be 


Other factors such as altered renal blood 
flow and glomerular filtration may also be 
concerned. E. P. Ralli and 
(Nutrition Reviews 7, 200 (1949)) have 
reported that the urine of patients with 
cirrhosis contains an antidiuretic principle 
which may be involved in fluid retention. 


associates 


E. Shorr, B. W. Zweifach, and S. Baez 
(Federation Proceedings 7, 115 (1948)) 


reported that rats suffering from nutritional 
cirrhosis showed a derangement in their 
“VDM-VEM” mechanism. The liver of 
these animals failed to inactivate VDM 
normally leading to an excess of this ma- 
terial. S. Baez, A. Mazur, and E. Shorr 
(Ibid. 8, 7 (1949)) have also reported that 
crystalline VDM (Ferritin) had an anti- 
diuretic effect in animals. Whether this 
mechanism operates in cirrhosis of the liver 
in man remains to be determined. 

The report of Faloon et al. (loc. cit.) lends 
support for the use of a low sodium diet in 
controlling the rate of ascites formation in 
patients with cirrhosis. Their results do 
not, however, define the relative importance 
of portal hypertension, hypoalbuminemia, 
sodium excretion, and other factors in this 
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process. Actually their data would seem to 
support the idea that all of these processes 
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may be concerned, their relative importance 
varying from patient to patient. 


BOUND FORMS OF PANTOTHENIC ACID 


Microbiologically unavailable pantothenic 
acid which became available upon autolysis 
or treatment with enzymes was discovered 
in fresh tissues in early studies of the dis- 
tribution of this vitamin (D. Pennington, 
E. E. Snell, and R. J. Williams, J. Biol. 
Chem. 135, 213 (1940)). Assays for panto- 
thenic acid by different organisms fre- 
quently gave discrepant results, suggesting 
a variability in the availability of the bound 
vitamin. In blood or plasma, for example, 
L. D. Wright (/bid. 147, 261 (1943); 
Nutrition Reviews 2, 21 (1944)) found that 
while assays with Lactobacillus casei epsilon 
gave values of from 0.19 to 0.32 microgram 
of pantothenic acid per milliliter, assays 
with Proteus morganii showed only 0.03 
to 0.05 microgram per milliliter to be 
present. Since precipitation of the blood 
proteins with tungstic acid or zinc hydroxide 
decreased the values obtained in the filtrate 
with L. casei to from 0.03 to 0.05 micro- 
gram per milliliter and heat coagulation of 
the proteins increased the value obtained 
with Proteus morganii to from 0.15 to 0.30 
microgram per milliliter, Wright concluded 
that approximately 85 per cent of blood 
pantothenic acid was protein-bound. With 
the exception of this type of binding for 
pantothenic acid, little has been known 
about the nature of the tissue conjugates 
of this vitamin until recently. 

In 1947, F. Lipmann and co-workers (J. 
Biol. Chem. 167, 869 (1947); Nutrition 
Reviews 5, 331 (1947)) announced that the 
coenzyme for acetylation of sulfanilamide 
and choline (coenzyme A) contained panto- 
thenic acid, adenine, and phosphorus in 
such proportions as to suggest that the 
coenzyme is a polynucleotide. In various 
preparations of the coenzyme, pantothenic 
acid was found in constant ratio to acetyla- 


tion activity and in the best preparation 
amounted to 11 per cent of the total weight. 
Pantothenic acid bound in this way was not 
susceptible to hydrolysis by the common 
enzymes used in the determination of ‘‘total”’ 
pantothenic acid in tissues (takadiastase, 
papain, clarase) but was liberated by the 
combined action of intestinal diphospho- 
esterase and an enzyme present in chicken 
and pigeon liver extract. 

Analysis of a series of animal tissues for 
coenzyme A and for pantothenic acid with 
Lactobacillus arabinosus after treatment 
with the above enzymes indicated that 
virtually ail of the pantothenic acid present 
in these tissues could be accounted for as 
coenzyme A (G. D. Novelli, N. O. Kaplan, 
and F. Lipmann, J. Biol. Chem. 177, 97 
(1949)). Application of this technic by J. B. 
Neilands and F. M. Strong (Federation 
Proceedings 7, 176 (1948); Nutrition Reviews 
7, 112 (1949)) for the analysis of total 
pantothenic acid to a series of foods resulted 
in higher values for the vitamin than 
attained with previous methods using autol- 
ysis and mixtures of other enzymes. That 
the tissue content of coenzyme A is in 
equilibrium with free pantothenic acid in 
the body is indicated by the studies of R. E. 
Olson and N. O. Kaplan (J. Biol. Chem. 
175, 515 (1948)) who found that the tissues 
of pantothenic acid deficient rats and ducks 
showed decreases in coenzyme A of from 
40 to 60 per cent. 

The partial purification of another con- 
jugate of pantothenic acid which is more 
active than the free vitamin in stimulating 
growth of Acetobacter suboxydans but 
inactive as a coenzyme for acetylation, has 
been reported by Cheldelin and his col- 
leagues (T. E. King, L. M. Locher, and 
V. H. Cheldelin, Arch. Bioch. 17, 483 (1948); 
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King and Cheldelin, Abstracts, Am. Chem. 
Soc., 115th Meeting, i5C (1949); King, I. G. 
Fels, and Cheldelin, J. Am. Chem. Soc. 71, 
131 (1949)). From pork heart these workers 
were able to obtain nondialyzable prepara- 
tions of a pantothenic acid conjugate (PAC) 
containing phosphorus, 7 to 10 per cent 
pantothenic acid, and 20 per cent glutamic 
acid. Despite the inactivity of this conjugate 
as a coenzyme, it resembles coenzyme A in 
that its pantothenic acid is not freed (for 
L. arabinosus) by takadiastase, papain, 
trypsin, or gamma-glutamic acid peptidase, 
but is liberated, with loss of activity in the 
Acetobacter assay, through the action of 
phosphodiesterase. Treatment of this con- 
jugate with strong alkali also resulted in 
destruction of its activity for Acetobacter 
suboxydans, but increased slightly its 
growth-stimulating power for L. arabinosus 
after takadiastase treatment, a behavior 
similar to that of the alkali-stable panto- 
thenic acid conjugate of A. L. Neal and 
F. M. Strong ([bid. 65, 1659 (1943)), de- 
scribed in 1943. Since PAC is not precip- 
itable with tungstic acid it is different from 
the protein conjugate of Wright. The con- 
tent of PAC in tissues from pantothenic 
acid deficient rats appears to decline some- 
what less than that of coenzyme A, viz., 15 
to 30 per cent (V. H. Cheldelin and H. Nishi, 
Abstracts, Am. Chem. Soc., 115th Meeting, 
15C (1949)). 

After publication of Cheldelin’s report, 
G. D. Novelli, R. M. Flynn, and F. Lipmann 
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(J. Biol. Chem. 177, 493 (1949)) tested their 
coenzyme A preparations for activity in 
stimulating Acetobacter suboxydans and 
found that both coenzyme A and the fission 
product, inactive as a coenzyme, obtained 
after treatment with their liver enzyme were 
more active than pantothenic acid for the 
growth of this organism. Coenzyme A 
treated with both liver enzyme and phos- 
phatase was only as active as its panto- 
thenic acid equivalent in stimulating the 
growth of the acetic acid bacterium. These 
results, coupled with the discovery of greater 
variability in the rate of dialysis of coenzyme 
A through various membranes than pre- 
viously described, led these workers to 
conclude that PAC is a degradation product 
of coenzyme A. 

Providing that a glutamic acid moiety is 
essential for the activation of pantothenic 
acid for Acetobacter suboxydans, as it seems 
to be for yeast (T. E. King and V. H. 
Cheldelin, Arch. Bioch. 16, 231 (1948)), it 
would appear that glutamic acid may also 
be a part of coenzyme A. It is possible, 
however, in view of the apparently higher 
molecular aggregation of PAC, that various 
glutamyl peptides of phosphoryl-panto- 
thenic acid exist in tissues in analogy to the 
various glutamyl derivatives of folic acid. 
Further studies of the constitution of PAC, 
coenzyme A, and the product split from 
coenzyme A through the action of Lipmann’s 
liver enzyme will no doubt clarify this 
question in time. 


NUTRITION AND THE TREATMENT OF ULCERATIVE COLITIS 


Uleerations in the colon in man may be 
secondary to a variety of clinical conditions. 
Among these are tuberculosis, amebic and 
bacillary dysentery, and uremia. There is, 
however, a disease called nonspecific or 
idiopathic ulcerative colitis represented by a 
group of patients in whom no such initiating 
cause for the ulcerations may be found. It is 
a disease of young people, with possible 





relations to fatigue and to allergic and psychic 
disturbances. 

Among the important manifestations of 
the disease is nutritional deficiency, which 
may also be an etiologic factor. Commonly 
seen are severe weight loss, muscle tissue 
wasting, hypoproteinemia, hypoprothrom- 
binemia, anemia, severe ascorbic acid de- 
ficiency, and signs suggestive of deficiency 
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of the vitamins of the B-complex. Because of 
this close relation of nutritional deficiency to 
the disease, therapy is often directed largely 
to correction of such deficiencies or their 
prevention. Difficulty is often encountered 
in attempting to provide a rich diet because 
severe diarrhea and even an exacerbation of 
the disease itself may follow such therapy. 
A large variety of diets has been prescribed 
for these patients and because of the natural 
course of the disease with exacerbations and 
remissions great difficulty has been found 
in assessing the value of any one. T. E. 
Machella (Am. J. Med. 7, 191 (1949)) has 
recommended a plan which he alls 
“hyperalimentation.”’ 

Thirteen patients were studied, one in two 
bouts of the disease. At the beginning of the 
treatment the patients were fed a solution 
containing an enzymatic casein hydrolysate 
(“‘protolysate’’) and a carbohydrate prepara- 
tion (‘‘Dextri-maltose’’) in equal quantities, 
so made up to give a 15 to 25 per cent solu- 
tion. During waking hours, from 6:00 a.m. 
to 10:00 p.m., 200 to 400 ml. of the solution 
were ingested every two hours. The author 
calculated that this supplied between 225 
and 250 g. of protein and from 1800 to 3600 
calories daily. In addition iron and a supple- 
ment of vitamins were given by mouth. The 
vitamin supplements contained large quan- 
tities of thiamine, nicotinamide, riboflavin, 
ascorbic acid, and vitamin K, and, in addi- 
tion, one “multivitamin” capsule was ad- 
ministered daily. The data were not pre- 
sented by the author as to its content. 
This strict regimen was maintained for from 
seven to sixty days. After this time the 
patients were gradually changed to an 
ordinary, high caloric, low residue, bland 
diet. 

An apparent remission of the disease 
occurred in all of the patients treated, 
usually beginning in from seven to fourteen 
days after the start of the therapy. Usually 
improvement was heralded by a subjective 
improvement and a return of the appetite. 
Subsidence of fever occurred in all, but in 
some may have been related to administra- 





REVIEWS [November 
tion of sulfonamides or antibiotics. Mainte- 
nance of weight or even weight gain, which 
the author notes may have been due in part 
to fluid retention, usually occurred during 
this period of strict liquid feeding. However, 
a more marked gain in weight occurred after 
the ordinary ulcerative colitis diet was re- 
sumed. Likewise, although there was often 
a prompt decrease in the number of stools 
per day during the liquid feeding, the most 
striking decrease occurred when the ordinary 
diet was again provided. Paralleling the 
clinical improvement was improvement in 
the appearance of the colon to proctoscopic 
and roentgen examination, although the 
latter seemed slower than the former. 

The author believes that the regimen 
produced beneficial results not only because 
of the high nutritional value which was 
presumably readily absorbable but also 
because little if any residue remained to be 
passed through the colon with possible 
irritation there. They admit to the diffi- 
culties in the method due to the disagreeable 
taste of the mixture and its high concentra- 
tion which sometimes led to gastric fullness 
and even regurgitation. Nevertheless, with 
‘areful attention to details and persistence 
most patients were able to follow the regimen 
strictly. It is noteworthy that psychiatric 
care was provided for these patients during 
their nutritional therapy. Some _psychia- 
trists with experience in treating ulcerative 
colitis have believed that they were able to 
accomplish more by psychotherapy than 
could be done with other forms of medical 
treatment. 

It would have been helpful had the author 
been able to measure the deficiencies of 
specific nutrients and correlate the response 
of the patient with the correction of these 
deficiencies, when possible. Such methods, 
however, are not easily available to the 
clinician even when they exist, pointing out 
the need for those interested in the science 
of nutrition to develop simple clinical 
methods for the detection of nutritional 
deficiencies and for following their response 
to treatment. . 
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NUTRITION REVIEWS 


NOTES 


Vitamin E as an Oxidation-Reduction 
Catalyst 


Many reports of the abnormal oxygen 
consumption and succinate oxidation of 
vitamin E deficient muscle have led to the 
thought that this vitamin might function in 


metabolism as an oxidation-reduction cata- - 


lyst (Nutrition Reviews, 6, 346 (1948)). In 
contrast however to well established ex- 
amples of this type of action, for example 
riboflavin (in flavoproteins) and niacin (in 
coenzymes I and II), which clearly represent 
a reversible oxidation, the oxidation of 
tocopherol is not reversible. The latter 
involves opening of a ring to produce a 
quinone which on reduction does not produce 
the original tocopherol. 

In the related compound hydroquinone it 
is well known that oxidation actually pro- 
ceeds in two steps, a ‘“semiquinone,” 
representing the loss of only a single electron, 
being an intermediate stage in the oxidation 
to quinone. Such semiquinones are unstable 
and generally highly colored compounds. 
Such semiquinone forms of flavins and 
pyridine nucleotides have been observed, 
and it is now generally believed that these 
forms are important in the oxidation func- 
tion of these catalysts. These intermediates 
may actually be the reactive oxidation form 
of the catalyst, and the function of the 
accompanying protein may be to stabilize 
and maintain an efficient concentration of 
the semiquinone form. 

Thus the demonstration of a semiquinone 
form of tocopherol, involving only a single 
electron change and eliminating the diffi- 
culty of an irreversibly oxidized form, would 
return this vitamin to the realm of possi- 
bility as a biological oxidation-reduction 
catalyst. Such a semiquinone form of alpha- 
tocopherol has now been demonstrated by 
L. Michaelis and 8. H. Wollman (Science 
109, 313 (1949)). 

Utilizing a basic method previously de- 
veloped, these investigators dissolved the 





alpha-tocopherol in a mixture of alcohol, 
ether, and pentane and froze the mixture at 
liquid air temperature. Upon irradiation of 
the frozen solution with ultraviolet light, an 
orange-red color developed with the char- 
acteristic absorption bands and properties 
of a “‘semiquinone”’ or free radicle. The color 
disappeared upon warming the mixture. 
Under ordinary conditions the very unstable 
free radicle would rapidly be converted to 
more stable forms, but at the low tempera- 
ture and in the rigid solvent employed, the 
molecular collisions necessary for such 
conversion are apparently inhibited suffi- 
ciently to permit the free radicle to reach an 
observable concentration. 

These conditions may seem remote from 
the biological situation, but as mentioned 
previously, combination of the vitamin with 
other constituents such as protein, may 
provide the physiologic condition for stabili- 
zation of the free radicle. At the present 
stage of the subject, it is only claimed that 
chemical evidence is provided for a similarity 
of this vitamin with other biological oxida- 
tion catalysts. Direct evidence for such a 
postulated function of vitamin E may come 
from an entirely different direction. 


Rutin and Ascorbic Acid 


“Vitamin P” has not attained the role of 
a true vitamin, nevertheless flavanol gluco- 
sides occur in certain foods and have physio- 
logic activity. Relations between ascorbic 
acid and the flavanol glucosides have been 
confusing since both have effects on the 
blood capillaries, and both occur in par- 
ticularly high concentrations in the citrus 
fruits. 

The report of E. W. Crampton and L. E. 
Lloyd (Science 110, 18 (1949)) indicates that 
the flavanol glucoside rutin increases the 
biologic value of ascorbic acid. Although the 
general agreement between the chemical 
and biologic methods of ascorbic acid assay 
has been demonstrated in the past with 
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many foods, the above investigators state 
that the chemical assay underestimates the 
biologic potency of ascorbic acid in the case 
of fortified tomato juice, orange juice, 
stored cabbage, and dehydrated potato. 
The odontoblast method for the biologic 
assay of ascorbic acid was employed. 

In the particular experiments reported, 
64 animals were divided into two groups, 
one of which received crystalline ascorbic 
acid and the other canned orange-grapefruit 
juice as the source of ascorbic acid. Each of 
these groups was subgrouped in two ways: 
(a) half of each group received 100 mg. of 
crystalline rutin per day, and (b) four dif- 
ferent levels of ascorbic acid (0.5, 0.79, 1.26, 
and 2.0 mg. per day) were fed in each group, 
these levels being determined according to 
chemical assay in the case of the orange- 
grapefruit-fed group. 

The summarizing graph indicates that at 
the three lower levels of ascorbic acid feeding, 
addition of rutin increased the biologic 
value of the ascorbic acid. Thus at the 0.5 
mg. ascorbic acid level, the odontoblast 
score (height in microns) was 26 in the con- 
trol group and 32 in the rutin-supplemented 
group, about the same values being obtained 
with either source of ascorbic acid. A similar 
percentage increase occurred at the 0.79 mg. 
ascorbic acid level, but less at the 1.26 mg. 
level, and no difference at the 2.0 mg. level. 

It is concluded that rutin, which occurs in 
some natural vitamin C carriers, may en- 
hance the biologic value of the ascorbic 
acid. Possible mechanisms of action are 
obscure, although protection in vivo of the 
ascorbic acid, and rutin as an actual source 
of material for synthesis of ascorbic acid, 
are suggested. 


Pyridoxal Phosphate 


The work of I. C. Gunsalus, W. W. 
Umbreit, and co-workers (Nutrition Reviews 
3, 72, 343 (1945); 4, 232 (1946)) has clearly 
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demonstrated that a product prepared by 
the chemical phosphorylation of pyridoxal 
is the coenzyme for amino acid decarboxylase 
and for transaminase. The exact nature of 
the pyridoxal phosphate has not been de- 
termined, although it had been concluded by 
Gunsalus and Umbreit (J. Biol. Chem. 170, 
415 (1947)) that their coenzyme was far 
more active than a synthetic pyridoxal-3- 
phosphate. 

Despite this, several reports from Karrer’s 
laboratory have claimed that pyridoxal-3- 
phosphate (as the acetal derivative) is the 
coenzyme of amino acid decarboxylase, 
although not active as the coenzyme for 
transaminase. W. W. Umbreit and I. C. 
Gunsalus (J. Biol. Chem. 179, 279 (1949)) 
have been avle to settle the question, in their 
own words, by letting “the enzyme decide 
which compound possessed the greater 
activity.”” For this purpose the synthetic 
compound was compared with a sample of 
pyridoxal-3-phosphate sent by Professor 
Karrer, and with a sample of the 3-phosphate 
prepared in the Merck laboratory, employing 
a tyrosine decarboxylase as the enzyme. 
On a molar basis, the synthetic phosphate 
of Gunsalus and Umbreit was found to be 
2000 to 3000 times as active as the 3-phos- 
phate. The very slight but definite activity 
of pyridoxal-3-phosphate was attributed 
possibly to a chemical or enzymatic trans- 
phorylation to the true coenzyme during 
the test. 

It does seem clear at least that pyridoxal- 
3-phosphate is not codecarboxylase, and 
that although the true coenzyme can be 
prepared by chemical means, its exact 
structure is not yet known. 


Recent Nutrition Book 


Rose’s Laboratory Handbook for Dietetics. 
Ed. 5. Revised and rewritten by Clara 
Mae Taylor, Ph.D. and Grace MacLeod, 
Ph.D. The Macmillan Company, New 
York, N. Y. Copyright, 1949. Pp. 358. 
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